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1. Dissertation objective 
To help consumers distinguish sustainable from unsustainable consumption options, the last 
decade has witnessed an explosion of certification systems (Conroy, 2008). However, the 
effectiveness of communicating sustainability largely depends on how consumers perceive 
and process this information. The complexity of the sustainability attribute, on top of the 
abundance of information consumers already face (e.g., price, quality, etc.), makes this aspect 
especially prone to perceptual biases. Yet, little research has focused on this topic and earlier 
findings in other consumption domains cannot simply be generalized to this new context, as 
sustainability is related to distal, impersonal effects (Bamossy & Englis, 2010). Therefore, the 
main focus of this dissertation lays on how consumers perceive and process information 
conveyed by different types of Environmental Labelling and Information Schemes (ELIS), i.e., 
metrics of environmental impact, eco-labels and eco-ratings, and how this effects sustainable 
consumer choice. This way, this dissertation aims to generate insights that can improve efforts 
to change consumer behavior (Cornelissen, Pandelaere, Warlop, & Dewitte, 2008).  
2. Outline 
After an introduction to the topic, chapter 1 provides a typology of different types of ELIS. 
Based on measurement level, three types are distinguished: eco-labels (categorical), eco-
ratings (ordinal/interval scale), and metrics of environmental impact (ratio scale). Each type is 
described on the ability to create an alignable assortment on sustainability, the arbitrariness 
of the framing orientation (positive versus negative), the reference point and relativeness of 
the interpretation. These different ways of communicating the environmental impact of 
products can have various effects on consumers’ sustainability perceptions and choice, as will 
be further explained in the three empirical chapters of the dissertation. Chapter 3 “The 
negative footprint illusion: Perceptual bias in sustainable food consumption” focuses on an 
averaging bias that occurs when consumers estimate the carbon footprint (a sustainability 
metric) of a combination of sustainable and unsustainable products. Although the 
environmental impact will objectively increase when adding a sustainable to a less sustainable 
food product, consumers erroneously estimate the total environmental impact of the 
combination of products lower than the same unsustainable product alone. We describe four 
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empirical studies in which we show that adding a green product to the shopping basket can 
lead to a misperception of the total environmental impact, and suggest that this bias is 
probably due to the presence of an eco-label on the sustainable product.  
Chapter 4 “The (in)effectiveness of goal-derived assortment structures” relates the use of 
assortment labels to goal-consistent consumer choice. A recent trend among retailers involves 
organizing assortments based on the underlying consumption goals the products serve, like 
not harming the environment. The intuitive idea that aligning assortments to the goal-driven 
decision process of consumers will help them find the product that best serves their goal, is 
put to the test in three studies. We hypothesized that in certain circumstances the opposite 
might occur, and that consumers will be guided to the ‘green’ assortment, but will not choose 
the most eco-friendly product as sustainability will no longer be a differentiating attribute. 
Although further research is needed, this chapter casts a shadow on the effectiveness of goal-
derived assortment structures in guiding consumers to sustainable consumption choices. 
Chapter 5 “How negatively framed eco-ratings lead to ‘less unsustainable’ consumption” 
focuses on the framing orientation of eco-ratings and its effect on sustainability perceptions, 
importance of sustainability as a choice criterion, and consumer choice. Negatively framing 
eco-ratings (e.g., where 1 = very damaging for the environment and 5 = not damaging for the 
environment) appears to be more effective than positively framing eco-ratings (e.g., 1 = not 
environmentally friendly, 5 = very environmentally friendly) in guiding consumers to 
sustainable choices. Two studies show that communicating sustainability in a negative way 
increases the importance of the sustainability attribute and the choice likelihood of the most 
sustainable product from the assortment. The focus on the damaging aspect of products elicits 
feelings of guilt, which drive the aforementioned effects.  
Chapter 6 summarizes the findings outlined in the dissertation, and addresses advantages and 
disadvantages of the use of metrics of environmental impact, eco-labels and eco-ratings. We 
also discuss the results in light of the theoretical contributions and practical implications
 5 
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1. Sustainability related information 
Climate change is real and scientists by now widely agree that human activities are the 
primary driver (IPCC, 2014). Since the beginning of the industrial era in the 1950s, emissions 
of greenhouse gases (primarily carbon dioxide, methane and nitrous oxide) have caused more 
than half of the observed increase in global warming (IPCC, 2014). Without appropriate action 
on multiple fronts, temperatures will continue to rise, causing an irreversible negative impact 
on all components of the climate system and affecting crucial determinants of human health, 
such as air, water, food, shelter and freedom of disease (WHO, 2008). One front that requires 
immediate action is household consumption patterns (European Commission, 2008; Living 
Planet Report, 2016; IPCC, 2014). Shifting everyday consumer choice towards more 
environmentally sustainable options 1  can reduce greenhouse gas emissions and help in 
countering climate change (Beckage et al., 2018; Dietz, Gardner, Gilligan, Stern, & 
Vandenbergh, 2009; IPPC, 2014; Vandenbergh, Dietz, & Stern, 2011).  
However, environmental sustainability is an inherently complex and multi-faceted attribute: 
it depends on multiple factors in the entire product life cycle (Prothero et al., 2011) and 
involves questions related to production, transportation, distribution/delivery, consumption 
and disposal, and their impact on land degradation, pollution, biodiversity, etc. (Fiala, 2008; 
Glavic & Lukman, 2007; Schnell, 2013; Vlaeminck, Jiang, & Vranken, 2014). Knowledge about 
the environmental impact of consumption and products is a prerequisite for change, but 
consumers typically lack the expertise to identify and analyze this information themselves 
(Zaccaï, 2007). 
The complexity for consumers to evaluate this product attribute sets environmental 
sustainability aside from other attributes such as price or taste. To determine the 
environmental impact of products, consumers typically depend on information provided to 
them by others (e.g., retailers, environmental organizations, governmental bodies and third 
party certifiers), in contrast to the true values of price and taste, which are clear at the 
                                                             
1 The terms ‘environmental sustainability’ and ‘sustainability’ are used interchangeably and refer to the 
degree of negative impact on the environment. Products with a low impact on the environment are 
referred to as being ‘environmentally sustainable’, ‘sustainable’, ‘eco-friendly’, ‘ecological’ or ‘green’. 
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moment of purchase or consumption (Ford et al., 1988). Since consumers depend on 
sustainability claims to assess the environmental impact of products, sustainability is often 
referred to as a credence attribute (Vermeir & Verbeke, 2006). These sustainability claims 
typically take the form of Environmental Labelling and Information Schemes (ELIS), 
comprising eco-labels (indications that a product adheres to certain criteria; e.g., Euroleaf), 
eco-ratings (indications of a products’ eco-performance relative to other products; e.g., Green 
Key), and metrics of environmental impact (quantified estimations of environmental impact; 
e.g., carbon footprints). Non-profit organizations, governments, retailers or manufacturers 
are examples of suppliers of ELIS who define which information is communicated on the 
product and under what format; consumers are the main users and the target audience 
(Gruère, 2013).  
The importance of effective communication tools to help consumers in distinguishing 
sustainable from less sustainable products and making better-informed decisions is a 
recurrent concern in policy reports and declarations (IPCC, 2014). Recent literature however 
shows that sustainability related information can lead to unintended heuristic processing and 
framing effects (Gorissen & Weijters, 2016; Kaklamanou, Jones, Webb, & Walker, 2015; Luchs, 
Naylor, Irwin, & Raghunathan, 2010; Newman, Gorlin, & Dhar, 2014; Sörqvist, Haga, 
Holmgren, & Hansla, 2015; Sörqvist, Haga, Langeborg, et al., 2015). Since the presentation of 
information is crucial in the development of perceptions, different communication tools (with 
varying measurement levels and formats) could lead to diverse consumer psychological 
effects. This urges the need for further research on how sustainability related information 
influences consumer perception and sustainable choice. 
In the following, we will develop a preliminary typology to describe three ways of 
communicating a product’s sustainability: metrics of environmental impact, eco-labels, and 
eco-ratings, all of which are related to specific effects on perception and behavior, and are 
tested in the three empirical chapters of this dissertation.  
2. A typology of ELIS 
Different approaches have been used and studied for conveying product information related 
to environmental (un)sustainability. Partly because of this, research on product 
CHAPTER 2  
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environmental sustainability indicators is fragmented, even more so because the topic is 
studied in diverse disciplines, including environmental sciences, agriculture, business ethics, 
food research and consumer research. Gruère (2013) offers an overview of Environmental 
Labelling and Information Schemes or ELIS. In the current context however, the focus is on a 
typology of consumer oriented ELIS based on measurement level (e.g., nominal vs. ordinal 
measurement level), as this is particularly relevant for the prevalence of the psychological 
effects described in this dissertation (this will become clear later on). A typology of consumer 
oriented ELIS could be instrumental in bringing order to available research insights, in 
orienting research efforts to where they are most needed and in helping practitioners make 
a more balanced choice from the available options. Table 1 presents this preliminary typology. 
We will primarily distinguish existing indicators based on their measurement level, 
differentiating between eco-labels (nominal), eco-ratings (ordinal to interval), and metrics of 
environmental impact (ratio). Measurement level is an important organizing dimension for 
several reasons. First, ELIS measurement level directly relates to alignability. An assortment 
is alignable on a certain attribute when all products can be compared on this attribute, and is 
nonalignable when some products possess the attribute while others do not (Markman & 
Medin, 1995; Zhang & Markman, 1998). Nominal level schemes thus lead to nonalignable 
information since some products get a label while others do not. Second, ELIS measurement 
level is also associated with the extent to which framing direction (negative vs. positive) is or 
is not arbitrary. For instance, metrics of environmental impact are inherently negatively 
framed while the framing of eco-ratings is essentially arbitrary. Third, nominal and 
ordinal/interval level schemes by definition do not have a meaningful zero-value. Therefore, 
additivity only applies to (or should only apply to) metrics of environmental impact (i.e., ratio 
level schemes). Alignability, framing orientation and additivity can all have specific influences 
on information processing, as will be explained below.  
2.1 Metrics of environmental impact 
Metrics of environmental impact, developed in the field of environmental science (e.g., 
carbon and ecological footprints, food miles, etc.), aim to capture sustainability by quantifying 
environmental impact in terms of a countable, physical dimension. These calculations 
incorporate factors from different stages in the whole product life cycle, all of which 
CONCEPTUAL BACKGROUND  
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presumably have a harmful, instead of beneficial, impact on the environment. Therefore, 
metrics of environmental impact are inherently framed in a negative way. For example, an 
ecological footprint measures the quantity of biological land and water surface that is needed 
for a product or an activity (Wackernagel & Rees, 1996). Metrics of environmental impact 
provide the most complete information in terms of the ‘true’ environmental impact of 
products. However, communicating them in a meaningful way seems to be a great challenge: 
without additional information on how to interpret these measures, their exact meaning 
remains largely unclear to consumers (Upham, Dendler, & Bleda, 2010).  
Metrics can be used to indicate the sustainability of every product in an assortment and 
therefore have the potential to create an alignable assortment. Although consumers prefer 
alignable assortments since this usually reduces cognitive overload (Gourville & Soman, 
2005), they experience great difficulties comparing products from different product 
categories on this type of information (Upham, Dendler, & Bleda, 2010). To illustrate, imagine 
a consumer who wants to purchase multiple food products, say eggs and bacon, taking into 
account their carbon footprints. Since eggs and bacon have a different average carbon 
footprint in general, the point at which both products would be qualified as being sustainable 
for that specific product category will be different. Therefore, the more sustainable eggs 
would have a very different carbon footprint from the more sustainable bacon, making it 
more demanding to use sustainability as a criterion across different categories.  
Since the exact meaning of metrics of environmental impact seems difficult to interpret, and 
the comparison of products from different product categories on metrics is quite demanding, 
it can be expected that consumers use heuristics to deal with this type of information. As a 
result, they can arrive at estimates of the sustainability of products, or combinations of 
products, that do not perfectly map onto objectively quantifiable metrics. Moreover, 
literature on health and food choice, in which caloric information is quantified as well, shows 
that consumers use categories to simplify quantified information. More specifically, 
consumers tend to dichotomize food options into vices (i.e., food options consistent with 
short-term satisfaction goals) and virtues (i.e., food options consistent with long-term health 
goals) (Chernev & Gal, 2010; Rozin, Ashmore, & Markwith, 1996; Wertenbroch, 1998). To 
evaluate the combination of products belonging to the two categories, consumers tend to 
average the benefits of vices and virtues, resulting in the belief that the combination of 
CHAPTER 2  
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products is healthier than the vice product alone. When consumers are asked to estimate the 
amount of calories for this kind of product combination, consumers rely on the averaged 
impression of healthiness, resulting in lower estimates of the total amount of calories for the 
products combined, than for the vice alone (Chernev & Gal, 2010). 
As mentioned before, effects in the context of health cannot simply be generalized to the 
context of sustainability. However, certain parallels with the current context exist: aside from 
the use of quantified information in both contexts, consumers face a similar dilemma of 
decisions based on self-interest in the short term (e.g., lower price) versus collective goals 
with benefits in the long term (e.g., mitigating climate change). As such, products with a high 
environmental impact that correspond to selfish motives like affordability, can be seen as 
vices. Virtues on the other hand, are products with a lower environmental impact aimed at 
satisfying collective interests like protecting the environment, but are often perceived as 
being more expensive (Olson, 2013; van Doorn & Verhoef, 2011). When the same inferences 
are made as in the health context, and consumers use the vice-virtue dichotomization to 
estimate the total environmental impact of a combination of products, they might show a 
similar misperception. In Chapter 3, we investigate the bias that occurs when consumers 
estimate the total environmental impact of a combination of vices (environmentally 
unsustainable products) and virtues (environmentally sustainable products). We show that 
consumers erroneously average the environmental impact of a combination of products, a 
violation of additivity, resulting in a misperception of the sustainability of the total, referred 
to as ‘the negative footprint illusion’. To illustrate, when organic-labeled salad is added to the 
main dish, consumers estimate the environmental impact of the total meal lower than the 
environmental impact of the meal alone.  
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2.2 Eco-labels  
Probably the most common way of communicating sustainability is by labelling products that 
adhere to specified criteria and therefore have less impact on the environment than 
conventional alternatives (Sitarz, 1994). By emphasizing the eco-friendliness of products, eco-
labels are typically positively framed. Examples are the FSC label, USDA Organic label and 
Euroleaf. The presence of an eco-label guarantees the product matches the criteria necessary 
to obtain the specific label; the absence of a label on the other hand, does not provide 
unequivocal information about the damaging character of the product. Certain ELIS suppliers 
could have evaluated the product and concluded it did not meet the criteria to obtain a label. 
However, it might as well be that no ELIS supplier has evaluated the product yet. The absence 
of information for consumers could therefore be a decision of ELIS suppliers (i.e., the product 
is not sustainable enough to be certified), or the absence of evaluation (by ELIS suppliers) of 
the product. Further, the categorical nature of labels does not allow consumers to assess the 
degree of overall sustainability nor to rank the different alternatives of an assortment (Borin, 
Cerf, & Krishnan, 2011; Thøgersen, 2000). In other words, eco-labels do not create an 
assortment that is alignable on sustainability. 
The advantages and disadvantages of eco-labels on individual products have been the focus 
of a vast amount of research (Borin, Cerf, & Krishnan, 2011; D’Souza, 2004; Grunert, Hieke, & 
Wills, 2014; Horne, 2009; Sörqvist et al., 2015; Thøgersen, 2000; Thøgersen, Haugaard, & 
Olesen, 2010). Although some labels are mandatory by governments (mainly energy 
efficiency labelling), manufacturers have typically been the driving force in communicating 
positive sustainability information on their products (i.e., by creating their own environmental 
claims or labels, or by achieving a certification by independent ELIS suppliers), in an attempt 
to differentiate themselves in the marketplace and to adhere to consumers’ demands for 
greener products (D’Souza, 2004). Recently however, retailers are taking a more active role 
by creating their own labels and applying it across categories, or by introducing filters in their 
online shop to provide consumers the chance to browse only through the sustainable 
products. Online consumers of Colruyt’s Collect&Go for example, can easily click on ‘bio only’ 
on top of the page to filter the total assortment and navigate through the selection of 
sustainable products (www.colruyt.collectandgo.be). The current dissertation will focus on 
this more recent trend: using labels to structure assortments into subcategories. 
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Assortments have typically been organized in a taxonomic way, that is by product format, 
price or brand (Bettman & Sujan, 1987; Huffman & Kahn, 1998; Kahn & Wansink, 2004). In an 
attempt to better align with consumers’ choice processes however, retailers have started to 
organize assortments based on the underlying consumption goal the products can serve. 
Since consumers choose products based on how instrumental the item is for achieving their 
consumption goals (Barsalau, 1991; Paulssen & Bagozzi, 2005; Van Osselaer & Janiszewski, 
2012), structuring and labelling subsets of products could simplify this process. When 
consumers can focus on a single selection of products that are to some degree effective in 
fulfilling a certain goal without being distracted by goal-irrelevant items, it might be easier for 
them to identify the item that best serves their goal (Broniarczyk, 2008; Chernev, 2012; Diehl 
et al., 2003; Lurie, 2004; Morales et al., 2005; Van Osselaer & Janiszewski, 2012). In the 
current context, this means that it should be easier for consumers to find the most eco-
friendly item in the assortment when sustainable products are grouped together, than when 
they have to browse the whole assortment in search for products that comply with 
sustainability standards. 
The current research challenges this intuitive appeal and argues that the opposite might 
occur. A phenomenon founded in sensory perception, within-category compression, 
describes how grouping items together on a common dimension increases their perceived 
similarity on that dimension (Bobrow & Norman, 1975; Gregory, 1970; Livingston, Andrews & 
Harnad, 1998). This effect has been studied in various research fields such as for example, 
color perception, social perception, stereotyping, and decision-making (Enos & Celaya, 2018; 
Goldstone, 1995; Haslam, Turner, Oakes, McGarty, & Hayes, 1992; Rothbart, Davis-Stitt, & 
Hill, 1997; Tajfel, 1969; Wilder, 1986). Research on the latter suggests that when consumers 
screen choice options in order to form a consideration set, the retained options are perceived 
to be more similar on the attribute used to select them (Diehl et al., 2003; Chakravarti, 
Janiszewski, & Ülkümen, 2006; Livingston et al., 1998). Accordingly, when items are organized 
in a smaller subset based on goals like eco-friendliness, and are labeled in such way (e.g., 
‘green’), consumers might perceive these products as being equally eco-friendly despite the 
fact that their true environmental impact might differ. When performance perceptions are 
similar for a certain attribute, this attribute becomes less diagnostic in decision-making 
(Feldman & Lynch, 1998; Keller, 2016). Therefore, consumers will have to use other attributes 
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than the degree of sustainability to distinguish between the options. In Chapter 4, we test 
whether organizing an assortment based on a specific consumption goal (e.g., not harming 
the environment) decreases the likelihood that consumers choose the item that maximizes 
goal-attainment (e.g., the most eco-friendly item in the assortment). 
2.3 Eco-ratings 
A third way of communicating sustainability related information is by using eco-ratings: 
indications of how well a product performs on the sustainability attribute relative to the other 
products in the category. The primary aim of eco-ratings is to facilitate the comparison of 
products within a product category or assortment. The range of the scores can be chosen in 
a way that makes them easy to interpret. A recent example is Vodafone’s Eco-Rating scheme, 
rating the environmental and social impact of different mobile phones on a simple five-point 
rating, ranging from 1 to 5, where five is the most sustainable. Similarly, the Green Key Eco-
Rating Program assigns one to five keys, five keys being the highest attainable level of 
sustainability, to hotels, motels and resorts. As another example, rating systems for assessing 
the environmental impact of buildings all integrate multiple dimensions of environmental 
performance into easily understood ratings like ‘bronze, silver, gold, platinum’ or a score from 
-1 to +5 (Bernardi, Carlucci, Cornaro, & Bohne, 2017).  
When all products are eco-rated, eco-ratings have the potential to create an alignable 
assortment in terms of sustainability and can therefore decrease the complexity of comparing 
products. Moreover, rating all products in the assortment turns environmental sustainability 
into a common attribute: an attribute on which all considered options have values (Kivetz & 
Simonson, 2000). Common attributes tend to get more weight in consumer choice and make 
consumer decisions less cognitively demanding. Moreover, alternatives to classic labels are 
gradually gaining popularity and appear to be promising tools in motivating consumers in 
making more sustainable choices (Grankvist & Biel, 2007; Grankvist et al., 2004).  
The question remains however, in which format eco-ratings are most effective in directing 
consumer behavior towards more sustainable choices. Unlike metrics of environmental 
impact (which have a natural null point and are measured in terms of harmful impact on the 
environment) and eco-labels (which are certified only to products that adhere to specific 
criteria and highlight a positive attribute), eco-ratings can be framed either in a positive or a 
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negative way. Although a positive framing of eco-ratings might feel more intuitive (e.g., 1 = 
not environmentally friendly, 5 = very environmentally friendly) since it highlights the benefits 
of products, using a negative orientation (e.g., where 1 = very damaging for the environment 
and 5 = not damaging for the environment) might offer some advantages as well. Particularly 
since literature on information processing states that negative information gets more 
attention, and is more diagnostic and influential than positive information (Baumeister, 
Bratslavsky, Finkenauer, & Vohs, 2001). Negative information appears to be a better 
motivator for behavior than positive, by drawing attention to the possibility of avoiding a loss 
versus the possibility of attaining a gain (Meyerowitz & Chaiken, 1987). In the current context, 
negatively framed eco-ratings could draw attention to the harmful aspect of products, 
motivating consumers to avoid causing damage to the environment, while a positive frame 
might focus on the possibility of contributing to a healthier environment. Most likely, 
motivation will be stronger in the former than in the latter (Levin et al., 1998), increasing the 
importance of sustainability information and the likelihood that consumers choose products 
with higher eco-ratings. Moreover, literature on attribute framing predicts that negatively 
framing sustainability information can lead to lower estimations of the perceived 
sustainability of the product, or the assortment as a whole by evoking negative associations 
(Levin & Gaeth, 1988; Levin et al., 1998). Therefore, only a few products might deem 
acceptable in terms of sustainability, which also increases the chance that consumers choose 
the greenest product from the assortment. 
Chapter 5 focuses on the effect of negatively (compared to positively) framing eco-ratings on 
sustainability perceptions of the assortment and sustainable consumption choice. Results 
show that negatively framing eco-ratings increases the importance of sustainability as a 
choice criterion and consequently the likelihood that consumers choose the most sustainable 
item from the assortment. We further show that feelings of anticipated guilt mediate this 
relation.  
In short, the first empirical chapter (Chapter 3) shows how metrics of environmental impact 
lead to an averaging bias, referred to as the ‘negative footprint illusion’. When sustainable 
and less sustainable products are evaluated together, consumers tend to average the 
environmental impact of the products, instead of adding up, to come to an estimation of the 
total environmental impact of the products combined. The second empirical chapter (Chapter 
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4) tests the influence of different assortment structures on consumer choice and concludes 
that labelling an assortment based on consumer goals (i.e., not harming the environment) is 
not always most effective in directing consumers towards the item in the assortment that is 
most instrumental in attaining this active consumption goal (i.e., choosing the most eco-
friendly product). The third empirical chapter (Chapter 5) shows the differential effect of 
positive vs. negative framing of eco-ratings on importance of sustainability as a choice 
criterion, perceived sustainability perceptions of the product assortment and buying 
intentions, and the mediating role of anticipated guilt vs. pride. 
3. How to read this dissertation 
This dissertation consists of three essays (Chapter 3, 4 & 5) that can be read independently, 
but share a common theme: they cover a different type of Environmental Labelling and 
Information Scheme and study its effect on consumer perceptions and sustainable consumer 
behavior. Since perceptual bias and information processing are the main themes throughout 
this dissertation, and every essay follows the structure of an article (introduction, literature 
review, findings and discussion section), there may be overlap in the theoretical parts of the 
chapters. However, each essay provides unique insights in perceptual biases related to 
different ways of communicating sustainability information.  
Each empirical chapter is in preparation for submission to a scientific journal (Chapter 4 & 5), 
or already published (Chapter 3: published in Journal of Environmental Psychology, March 
2016, Vol. 45, Pages 50-65).  
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1. Introduction 
It is by now well accepted that anthropogenic climate change is real and constitutes an 
immediate threat. Emissions of greenhouse gases (primarily carbon dioxide, methane and 
nitrous oxide) continue to rise and over the last decades, ocean water has warmed, ice 
volumes have diminished, and sea levels have risen (IPPC, 2014). These trends can have a 
detrimental result by affecting the most fundamental determinants of human health: air, 
water, food, shelter, and freedom from disease (WHO, 2008). Given the urgency of the 
problem and the required scale of action, the most viable strategy for tackling climate change 
is to take action on multiple fronts simultaneously (Cohen & Vandenbergh, 2012; IPPC, 2014). 
One such front is households’ food consumption (EU, 2012; Jensen, Denver, & Zanoli, 2011; 
Rousseau & Vranken, 2013).  
Food consumption has a sizeable impact on greenhouse gas emissions (Scialabba & Müller-
Lindenlauf, 2010) and shifting consumer choice towards greener options can help in 
countering climate change (Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009; IPPC, 2014; 
Vandenbergh, Dietz, & Stern, 2011). But despite their growing environmental awareness, 
consumers do not always engage in greener consumption behavior (Gleim, Smith, Andrews, 
& Cronin, 2013). Part of the explanation for the gap between awareness and behavior is the 
uncertainty that consumers experience when evaluating the environmental impact of their 
choices (Redman & Redman, 2014; Zaccaï, 2007). As pointed out by Zaccaï (2007): 
“Discriminating between products, to identify those that meet sustainable consumption 
requirements, demands means of analysis lacking to consumers” (p. 3). Trying to remedy this 
information deficit, a myriad of certification and labeling systems now aim at helping 
consumers distinguish green consumption options from other alternatives (Conroy 2008; also 
see www.ecolabelindex.com) and there are ongoing efforts to better inform consumers about 
the sustainability of alternative food consumption behaviors (Siegrist, Visschers, & Hartmann, 
2015).  
But consumers in developed economies already face overwhelming choice (Gourville & 
Soman, 2005), and environmental impact is yet another attribute that needs to be evaluated 
(on top of price, quality, country of origin, packaging volume, price promotions, brand, fair 
trade labels, etc.). So no matter how well coordinated environmental communication efforts 
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related to food are, their potential contribution to tackling climate change hinges upon the 
way the environment-related information is processed by consumers. The current research 
aims to contribute by deepening our understanding of consumer information processing of 
environmental impact of food by pointing out a potential perceptual bias. In particular, we 
introduce the negative footprint illusion: Adding a green to a non-green food product 
necessarily increases total environmental impact (footprint) given the non-negative carbon 
footprint of food production (Hillier et al., 2009). But consumers will sometimes erroneously 
estimate the total environmental impact of the combination of the green and non-green 
product lower than the same non-green product alone. For example, the negative footprint 
illusion can result in lower footprint estimates for the combination of a cheese burger with an 
organic apple than for the same cheese burger alone. This is problematic, as it may 
paradoxically lead consumers to increase consumption to reduce their footprint.  
In what follows, we will discuss literature on consumer health beliefs and biases from which 
we draw to explain the mechanisms underlying the negative footprint illusion. We then report 
four survey based experiments and discuss their results. Existence of the negative footprint 
illusion is supported fully in study 1 and 2, and partially in study 3, all three of which use a 
between-subjects design, but the negative footprint effect does not show up in study 4, which 
uses a within-subject design. The illusion appears to be robust to alterations in the way the 
footprint is measured. To conclude, we discuss implications for theory, relating the effect to 
the eco-labeling literature as well as the heuristics literature, and implications for practice, 
relating the negative footprint illusion to other problematic phenomena like green-washing 
and compensatory green beliefs.  
2. Literature Review 
2.1 Green halos 
Recent studies point towards perceptual biases in consumers’ processing of environmental 
information, in particular halo effects, where products that are perceived as ecological are 
also perceived as better in other ways (even in settings where such differences are ruled out 
by design and cannot be real). For instance, two identical products can taste differently for 
consumers when one of them holds an eco-label (Lee, Shimizu, Kniffin, & Wansink, 2013; 
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Sörqvist, Haga, Holmgren, & Hansla, 2015; Sörqvist, Haga, Langeborg, et al., 2015; Sörqvist et 
al., 2013; Sörqvist & Langeborg, 2015). This effect arises for sensory judgments like taste, as 
well as for nutrition and value-related judgments: not only does the eco-labeled product taste 
better than its identical non-labeled alternative, consumers also believe this product is 
healthier and contains less calories, and they are willing to pay more for the eco-friendly 
option (Lee et al., 2013; Sörqvist et al., 2013; Wiedmann, Hennigs, Henrik Behrens, & 
Klarmann, 2014). Apparently, consumers believe eco-friendly products to be superior not only 
in terms of environmental friendliness, but through a spill-over effect also on other attributes 
of the product that are not related to the eco-label. The presence of such heuristics based 
biases in consumer perceptions make it likely that consumers’ estimates of food products’ 
environmental impact will not perfectly map onto objectively quantifiable footprints. This is 
true especially in light of the fact that consumers seem to have limited factual knowledge 
about environmental impact of food (Siegrist et al., 2015). 
2.2 Negative calorie illusion 
In this section, we draw from the literature on health and food choice, and more specifically 
the bias that may occur when consumers try to estimate caloric content of foods. One 
research stream in this area shows that when a healthy option is added to an unhealthy one, 
consumers’ perception of the calorie content of the whole decreases, when in reality the total 
of calories increases (Chernev & Gal, 2010). This misperception is referred to as the negative 
calorie illusion (Chernev, 2011).  
The difficulties experienced by consumers who try to give quantified estimates of caloric food 
content, relate to the notion that people tend to categorize food into a good versus bad for 
your health, or virtue versus vice dichotomy (Rozin, Ashmore, & Markwith, 1996). Food 
options that are consistent with consumers’ long-term self-control goals are called virtues. 
Choosing for virtues can help consumers in achieving their health goals in the future (e.g., 
losing weight), but does not offer the immediate gratification of a vice (Chernev & Gal, 2010; 
Wertenbroch, 1998). Vices are food options that are consistent with short-term satisfaction 
goals (e.g., enjoyment), but are not compatible with the long-term self-control goals (Chernev 
& Gal, 2010; Wertenbroch, 1998). A salad, for example, consists of vegetables which are 
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perceived as being healthy, and will therefore be classified as a virtue, while a burger is 
perceived as being indulgent and hence is categorized as a vice.  
In their initial demonstration of the negative calorie illusion, Chernev and Gal (2010) explain 
the illusion as a consequence of the vice-virtue categorization: Based on this categorization, 
people tend to average the benefits of the combination of vices and virtues, resulting in the 
believe that the combination of these items is healthier than the unhealthy item, the vice, 
alone (Chernev & Gal, 2010). For example, the combination of a burger and a salad will be 
perceived as healthier than the burger alone. People rely on this impression of healthiness to 
estimate the amount of calories it contains and believe that a healthy meal contains fewer 
calories than an unhealthy meal (Chandon & Wansink, 2007; Raghunathan, Naylor, & Hoyer, 
2006). Therefore, adding a salad to a burger increases the perceived healthiness of the meal 
and thus decreases the perceived total of calories it contains even though the actual amount 
of calories logically has increased. This misperception can make people believe that they can 
decrease the amount of calories by consuming more (Chernev & Gal, 2010).  
2.3 The negative footprint illusion 
The current research focuses on how consumers process and understand information about 
products’ environmental impact (Grunert, Hieke, & Wills, 2014; Schnell, 2013). More precisely, 
we operationalize the environmental impact of a product in terms of its carbon footprint, i.e., 
the greenhouse gas emissions needed to manufacture and transport the product (Weidema, 
Thrane, Christensen, Schmidt, & Lokke, 2008). Under this operationalization, we make the 
assumption that even relatively sustainable products have a non-negative footprint (Hillier et 
al., 2009). 
In this context, consumers are faced with the dilemma of individual short-term motives, like 
price and quality, against collective long-term interests, such as reducing climate change and 
protecting the environment (Auger, Devinney, Louviere, & Burke, 2008). Based on this 
dilemma, low-impact products ( e.g., an organically labeled apple) can be categorized as 
virtues. These products are consistent with long-term goals to protect the environment, but 
may also be perceived as being more expensive (Olson, 2013; van Doorn & Verhoef, 2011). 
Vices on the other hand are products with a relatively higher impact on the environment (e.g., 
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packaged processed foods from non-organic agriculture) and are consistent with individual 
short-term motives (like affordability and convenience).  
When consumers make a similar vice versus virtue dichotomization in the sustainability 
context as in the health context, the same type of misperception as the negative calorie 
illusion is likely to occur when people are asked to evaluate the environmental friendliness of 
a combination of products. Relying on a good versus bad categorization, consumers will show 
an averaging bias when estimating the environmental impact of a combination of products. 
We therefore hypothesize that consumers fall prey to the negative footprint illusion. In what 
follows, the negative footprint illusion will be tested in four studies.  
3 Study 1 
The goal of study 1 was to test the negative footprint illusion. More specifically, we aimed to 
show that consumers rate the environmental impact of a combination of a vice and a virtue 
lower than the impact of the vice alone. 
3.1 Method 
The sample was composed of Belgian members of an online panel (the provider of which 
charges a fixed fee per completed response) who indicated being responsible for food 
purchases, and using quota for gender and age. The questionnaire was embedded in a survey 
with two other food-related topics and contained an instructional manipulation check (“Do 
not check an answer for this item, but proceed to the next page”). Respondents who failed 
this instructional manipulation check (n = 137) were excluded from further analyses 
(Oppenheimer, Meyvis, & Davidenko, 2009), together with 40 respondents who were not 
attentive on a second instructional manipulation check specifically related to the current 
experiment (see below), 11 duplicate responses (Johnson, 2005), six missing values on the 
dependent variable and two respondents who did not meet our criteria for age, leaving a 
sample of N = 536 respondents. In this sample, 48.3% was female, the average age was 43.7 
(SD = 12.7) and ranged from 18 to 86 years, and 49.3% of respondents had enjoyed at least 
some college education.  
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The experiment was introduced by explaining that ‘food has an impact on the environment, 
especially through its production and transport’, followed by an introduction to the footprints 
metric used: ‘Environmental impact relates to greenhouse gas emissions, among other things, 
and can be expressed in footprints, where every footprint represents 2.1 kg of CO2 
(comparable to a 10 km car ride). More footprints imply more environmental impact. We 
selected this metric because it is similar to the one used in a popular cookbook that reports 
footprints alongside all recipes (Soons, 2012). To further familiarize participants with the 
footprint scale and to provide respondents with a common reference point, they were shown 
purchases for an average meal (potatoes, vegetables and meat) with an indication of its 
environmental impact using a rating scale ranging from one to seven footprints, color coded 
green-orange-red (see Figure 1).  
 
Figure 1: 7-point footprint scale  
 
 
The meal was reported as having an impact corresponding to four footprints on the 7-point 
footprint-scale (the average meal was anchored on the midpoint for optimal measurement 
sensitivity in the dependent variable and to prevent floor or ceiling effects). This was 
accompanied by the following text: ‘An average main dish for four persons, like the one shown 
below, has an environmental impact corresponding to four footprints’ (estimates based on 
www.voetprintcooking.nl; also see http://shrinkthatfootprint.com). On the next page, 
participants were asked to use the same scale to report the impact of the same average meal 
as shown in the example (‘According to you, what is the environmental impact of the 
purchases below?’; next to the rating scale, a ‘no opinion’ option was provided). Participants 
who failed this instructional manipulation check and did not select the midpoint (n = 40) were 
excluded from the actual experiment because we could not rely on their attentiveness during 
the survey (as reported in the sample description).  
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Then, for the actual experiment, participants were randomly assigned to one of three 
conditions (see Appendix A for all used stimuli): purchases for a main-meal only (potatoes, 
steak and mushrooms), a main-meal plus organic side (organically labeled salad), or a main-
meal plus non-organic side (packaged sauce) and were asked to indicate the environmental 
impact of the total of purchases in terms of footprints on the same format of footprint scale 
that was used in the example. The only difference between the conditions was the presence 
and type of side dish (no side dish, organically labeled salad, or non-organic, packaged sauce). 
These stimuli were selected as representing green versus non-green options based on 
informal group discussions with colleagues, students, and acquaintances from outside 
university. Although the main interest to test the negative footprint illusion lays in the 
difference between the meal only and the meal plus organic side condition, we chose to 
include the meal plus non-organic side condition as well to check whether consumers correctly 
estimate the impact of this combination as being higher than the impact of the main dish only. 
This way we can be sure consumers generally see the side dish as an added item that 
contributes to the environmental impact of the total. 
According to past research, environmental concern is an important antecedent of sustainable 
consumption behavior (Axelrod & Lehman, 1993; Bamberg, 2003; Cornelissen et al., 2008; 
Grankvist, Dahlstrand, & Biel, 2004), so we included this variable in our survey as a control 
variable. Respondents were asked to indicate their environmental concern on a 6-item scale 
(5-point Likert format), consisting of three negatively framed statements: ‘It is not important 
to me that the products I use harm the environment’, ‘I do not want to be inconvenienced in 
order to take actions that are more environmentally friendly’ and ‘I am not concerned about 
wasting the resources of our planet’, and three positively framed statements: ‘I would describe 
myself as environmentally responsible’, ‘My purchase habits are affected by my concern about 
the environment’, and ‘I consider the potential environmental impact of my actions when 
making many of my decisions’, with Cronbach’s α = .88 (Haws, Winterich, & Naylor, 2014). 
Previous research has shown that measures of self-deceptive enhancement and impression 
management did not relate to the environmental concern scale (Haws et al., 2014). Therefore 
we can assume that social desirability does not influence responses on the items of this scale. 
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3.2 Results 
The data show significant differences in ratings of the environmental impact of the meals 
according to different levels of environmental concern, r = 0.11, p < .01, indicating that 
respondents who are more concerned about the environment rate the impact of the different 
meals higher in comparison with respondents who are less concerned. We therefore 
controlled for environmental concern in the analysis. An ANCOVA with environmental concern 
as a covariate shows significant differences between the three conditions, F(2, 532) = 12.66, p 
< .01, η2p = .05. The means per condition show the expected pattern (MMeal plus non-organic side = 
4.93, 95% CI [4.78, 5.09]; MMeal only = 4.61, 95% CI [4.45, 4.76]; MMeal plus organic side = 4.37, 95% CI 
[4.22, 4.53]). As expected, planned contrasts reveal that consumers in the main-meal plus 
non-organic side condition rate the purchases significantly higher on environmental impact 
than respondents in the main-meal-only condition (F(1, 532) = 8.60, p < .01, η2p = .02), and 
higher than respondents in the main-meal plus organic side condition (F(1, 532) = 25.10, p < 
.01, η2p = .05). More interestingly however, respondents in the main-meal only condition also 
rate the footprint as higher than those who rated the purchases of the main-meal plus organic 
side condition (F(1, 532) = 4.44, p = .04, η2p = .01). Thus, adding an organic option to the meal 
decreases, rather than increases the perceived environmental impact of the entire meal, 
providing initial support for the postulated negative footprint illusion (Figure 2).  
 
Figure 2: The negative footprint illusion 
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3.3  Discussion study 1  
The results of study 1 provide evidence in support of the negative footprint illusion. 
Consumers implicitly assume that adding an organic side dish lowers the impact of the entire 
meal (even though it logically increases the impact). This indicates that consumers do not 
quantify the impact of the items and add them together, but base their quantified footprint 
estimates on heuristic impressions of the overall meal. The heuristic impression is overly 
influenced by the green virtue component. In study 2, we aim to replicate study 1 and extend 
it, for two reasons. First, in experiments where the stimuli are intended to represent a broader 
population of possible stimuli, a new but comparable sample of stimuli should be used in a 
replication to ensure that the original results are not due to idiosyncrasies of the original 
stimulus sample (Westfall, Judd, & Kenny, 2015). Second, a caveat with regards to the 
footprint rating scale used in study 1 is that, even though participants received clear 
instructions about the quantitative meaning of the footprint metric, the footprints were also 
color coded with gradations ranging from green over orange to red. Such color coding may 
entice an evaluative ‘good vs. bad’ mindset (Hallstein & Villas-Boas, 2013). This brings up an 
important question: can the negative footprint illusion be countered by providing a metric to 
respondents that entices them to think in a more quantitative way? We will explore this 
question in the second study. 
4 Study 2 
Study 2 aims to replicate the negative footprint illusion. In addition, it tests the effect of using 
two alternative rating scale formats: a color coded rating scale format with non-numeric labels 
(an evaluative rating scale) versus a rating scale format with numeric footprint labels (a 
quantitative rating scale). There are good reasons to expect that rating scale format 
moderates the negative footprint illusion. Survey methods research has demonstrated that 
formal features of rating scales affect the way respondents interpret questions and rate 
stimuli (Schwarz, 1999). Dimensions of interest (like environmental impact) can be mentally 
represented in alternative ways that are not fully equivalent and consequently lead to 
different ratings of the same stimuli. Alternatively formatted rating scales can either evoke 
two opposite categories with gradations ranging from one opposite to the other (e.g., good 
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versus bad) or one category with gradations from low to high (e.g., ranging from not bad to 
bad) (Gannon & Ostrom, 1996). When two opposite categories are evoked, respondents tend 
to take on a more categorical mindset (good vs. bad) which also translates in more extreme 
responses (Cabooter, Weijters, Geuens, & Vermeir, 2010; Weijters, Cabooter, & Schillewaert, 
2010).  
In the context of green consumption, the way environmental impact is rated can evoke a more 
categorical mindset (good for the environment vs. bad for the environment) or a more 
quantitative mindset (e.g., amount of carbon emissions). In Study 1, we used a rating scale 
that had numeric anchors representing carbon footprints, but that was additionally color 
coded from green to red. The color coding may have elicited categorical thinking, thus 
strengthening the vice versus virtue dichotomization. In contrast, unambiguously labeling the 
rating scale with numeric quantities representing carbon footprints and no color code, may 
help consumers stick to a more quantitative approach of the problem. In Study 2 we will 
therefore compare a rating scale that uses a red to green color code and endpoint labels 
(henceforth called the evaluative scale format) with a quantitative rating scale that labels each 
response category with a specific carbon footprint level (henceforth called the quantitative 
scale format). Because the negative footprint illusion relates to consumers’ categorical 
thinking, we expect that the evaluative scale format strengthens the negative footprint illusion 
compared to the quantitative scale format.  
4.1 Method  
The sample for study 2 was drawn from members of a Belgian online panel (recruited by a 
global market research panel provider which charges a fixed fee per completed response) who 
indicated being responsible for food purchases, using quota for gender and age. The current 
experiment was included in an online survey that also contained questions about three other 
food-related topics, as well as an instructional manipulation check (“Do not check an answer 
for this item, but proceed to the next page”). Only respondents who passed this attention 
filter were maintained, so we excluded 79 respondents from further analyses. In the resultant 
sample (N = 580), 47.1% of respondents had enjoyed at least some college education, age 
ranged from 20 to 60 years (M = 40.5, SD = 11.5), and 59.3% was female. The experiment was 
introduced in a similar way as study 1. Also similar to the first study, participants were 
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familiarized with the footprint-scales and provided with a common reference point by 
showing an indication of the environmental impact of an average fast-food meal (5 footprints 
on a 9-point scale). On the next page participants were asked to estimate the impact of an 
average fast-food meal (described in the exact same way as described and shown on the 
previous page) themselves. We used a 3 (burger only vs. burger plus organic apple vs. burger 
plus French fries, see Appendix B for used stimuli) by 2 (evaluative versus quantitative scale) 
between-subjects design. Consumers were randomly assigned to one of six conditions and 
instructed to rate the environmental impact of the fast-food meal (this wording was used in 
all conditions) on the scale. To stimulate a more categorical versus additive mindset, two types 
of scales were used. The 9-point evaluative scale evokes a two-sided distinction between 
environmentally taxing and environmentally friendly by using a range of green to red 
footprints, labeled only at the endpoints (‘Very low impact’ at the green end and ‘Very high 
impact’ at the red end; see Figure 3); on the 9-point quantitative scale neutral grey footprints 
are shown, with an indication of the impact of each footprint (e.g., ‘0.1kg CO2’), adding up 
from 0.1kg CO2 to 0.9kg CO2 (estimates based on www.voetprintcooking.nl; see Figure 4). 
Respondents were assigned and familiarized to only one type of scale. 
 
Figure 3: Evaluative scale  
 
 
Figure 4: Quantitative scale 
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Building on the previous study in which environmental concern showed a significant effect on 
ratings of environmental impact, we also included this control variable in the current study 
and asked respondents to indicate their concern about the environment on the same 6-item 
scale as used in the first study, with Cronbach’s α = .87.  
4.2 Results  
An ANCOVA with the meal options (burger only vs. burger plus organic apple vs. burger plus 
French fries) and type of scale (evaluative vs. quantitative) as the factors, impact score (on a 
scale from 1 to 9) as the dependent variable and environmental concern as a covariate, 
showed a significant main effect of meal option (F(2, 573) = 10.78, p < .01, η2p = .04) and a 
significant main effect for type of scale (F(1, 573) = 14.05, p < .01, η2p = .02). The control 
variable environmental concern showed a significant main effect on the dependent variable 
as well: consumers with a higher level of environmental concern rated the impact of the 
different meals higher than consumers with lower levels of concern (r = .13, p < .01).  
Similar to the results in the first study, a significant difference between the three meal 
conditions was found. Results show that the burger plus organic apple (sustainable) is rated 
lower than the impact of the burger alone (MSustainable condition = 5.52, 95% CI [5.23, 5.74], versus 
MBurger only = 5.94, 95% [5.73, 6.16], F(1, 576) = 7.41, p < .01, η2p = .01). Meaning that adding a 
sustainable option to the burger decreases - rather than increases - the perceived 
environmental impact of the entire meal, which provides further support for the negative 
footprint illusion found in the first study. Less surprisingly, the burger plus French fries (non-
sustainable) condition is rated higher on environmental impact than the burger only (MNon-
sustainable condition= 6.26, 95% CI [6.04, 6.48], versus MBurger only = 5.94, % CI [5.73, 6.16], F(1, 576) 
= 3.96, p < .05, η2p = .01). Although this seems logical, this result is important since it indicates 
that participants correctly see the side dish, French fries, as an added item to the meal, 
contributing to the environmental impact of the total. Finally, respondents assume that the 
apple has a lower environmental impact than the French fries (which presumably will be the 
correct judgment), as the burger plus French fries (non-sustainable) is rated higher than the 
burger plus organic apple (sustainable condition) (F(1, 576) = 21.38, p < .01, η2p = .04).  
In addition to this replicated main effect of meal condition, we hypothesized an interaction of 
type of scale: a quantitative scale would weaken the negative footprint illusion by encouraging 
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a more additive way of thinking, an evaluative scale would induce a more categorical mindset 
which would strengthen the misperception. This interaction however is not found in the data 
(F(2, 573) = 0.68, p = .51, η2p = .00). Instead, a significant main effect of type of scale is found 
(Figure 5): overall, respondents rate the environmental impact of the meal higher when they 
are confronted with an evaluative scale, relative to a quantitative scale (MEvaluative scale = 6.15, 
95% CI [5.97, 6.33] versus MQuantitative scale = 5.67, 95% CI [5.49, 5.84], F(1, 573) = 14.05, p < .01, 
η2p = .02). When consumers are encouraged to think in terms of a good-bad dichotomy (rather 
than in terms of a continuum), the environmental impact of the meal is perceived to be larger. 
But note that the instructions implied identical metrics for the alternative scale formats (e.g., 
the midpoint in both the quantitative and the evaluative scale format corresponded to 0.5 kg 
CO2 as per the instructions). In both scale conditions however, the main effect of type of meal 
remains unaffected.  
 
Figure 5: The negative footprint illusion by type of scale 
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4.3 Discussion study 2  
The second study further supports the existence of the negative footprint illusion initially 
found in study 1. In addition, a cumulative mindset encouraged by a quantitative scale, results 
in lower impact ratings of the different meal options than a categorical mindset, encouraged 
through an evaluative scale. These different types of scales however have no influence on the 
occurrence of the negative footprint illusion, meaning that consumers rate the environmental 
impact of a burger plus a sustainable side lower than the impact of a burger alone, regardless 
of the scale they use. These findings demonstrate the robustness of the negative footprint 
illusion: even when different types of scales are used, which can stimulate a more categorical 
versus a more additive mindset, respondents still fall into the same trap. On the negative side, 
this result suggests that the misperception cannot be simply countered by using purely 
quantitative sustainability metrics.  
The main goal of study 1 and study 2 was to establish the negative footprint illusion, where 
adding a more sustainable product to a meal leads to a reduction in footprint estimates 
compared to the same meal without the sustainable product; the latter is the first control 
condition. In a second control condition, we added a different, non-sustainable product to the 
meal to verify that consumers increase their footprint estimates in response. This design 
suffices to demonstrate the negative footprint illusion but cannot distinguish whether the 
illusion can be attributed to organic labeling (label versus no label) and/or to product type 
(e.g., apple versus French fries), as organic labeling and product type were confounded. In 
study 3 we lift the confound between organic label and product type to test whether the same 
product can lead to an increase versus decrease in estimated footprint as a function of an 
organic label.  
5 Study 3 
5.1 Introduction 
The last few decades have witnessed an explosion of certification systems that help 
consumers distinguish environmentally friendly consumption alternatives (Conroy, 2008). In 
food, organic labeling is among the dominant certification systems (van Doorn & Verhoef, 
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2011). A recent example is the ‘Euro-leaf’, the European label for organic food (EU, 2012). 
Organically grown food products have a lower environmental impact than their non-organic 
counterparts, and in line with this, environmental concern is a key reason for consumers to 
buy them (Rousseau & Vranken, 2013) and for policy makers to promote them (EU, 2012; 
Scialabba & Müller-Lindenlauf, 2010). Organic agriculture excludes the use of synthetic 
pesticides and fertilizers, and research suggests that it is less energy-intensive and is 
associated with lower greenhouse gas emissions (Scialabba & Müller-Lindenlauf, 2010) (also 
see www.fao.org/organicag/). Choosing for organic options instead of their non-organic 
counterparts can help reduce consumers’ footprints (www.fao.org/organicag/). But it is 
unrealistic to expect food products to have a ‘negative footprint’ where their production and 
consumption would lead to a reduction in greenhouse gas emissions (unless in the unlikely 
situation where the food produce would capture carbon from the atmosphere and would 
subsequently be buried on the spot). The aim of study 3 is to specifically test whether adding 
an organic label to a product suffices to cause the negative footprint illusion established in 
study 1 and study 2. Even though certification and labeling decisions are based on testable 
and quantifiable criteria, consumers may often process the information they convey in a more 
automatic and heuristic manner (Sörqvist, Haga, Holmgren, et al., 2015; Sörqvist, Haga, 
Langeborg, et al., 2015; van Doorn & Verhoef, 2011). 
5.2 Method 
We recruited 219 psychology students at a Belgian university to take part in an online survey. 
In this sample 89% was female and the average age was 21.4 (SD = 1.74). To indicate the 
environmental impact of the meal (that was described and shown on a picture) we used a 
more neutral 7-point scale without footprints, ranging from ‘very small impact’ to ‘very high 
impact’. Similar to the previous studies, participants were provided with a common reference 
point and were familiarized with the estimation of environmental impact and the 7-point scale 
by first showing and describing an average meal (potatoes, vegetables and meat) with an 
indication of its environmental impact (the midpoint of the 7-point scale: ‘nor big, nor small’).  
Next, participants were randomly assigned to one of three conditions: a main-meal only, a 
main-meal plus organic-labeled dessert, or a main-meal plus non-labeled dessert and were 
asked to indicate the environmental impact of the entire meal on the 7-point scale. The 
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dessert (yogurt) that was added to the meal was exactly the same in both dessert conditions, 
the only difference was the presence of an organic label (see Appendix C for all used stimuli).  
In line with the previous studies in which environmental concern showed a significant 
influence on the ratings of environmental impact, we also included this variable in the current 
study and asked respondents to indicate their concern about the environment on the same 6-
item scale, with α = .89 (Haws, Winterich, & Naylor, 2014).  
5.3 Results  
An ANCOVA with environmental concern as a covariate showed significant differences 
between the three conditions, F(2, 215) = 4.15, p < .05, η2p = .04. Similar to the previous 
studies, planned contrasts showed that the environmental impact of the meal with organic-
labeled dessert (sustainable condition) was rated lower than impact of the main meal only 
(MSustainable condition = 3.36, SD = 0.10, 95% [3.17, 3.56] versus MMain meal = 3.52, SD = 0.10, 95% 
[3.32, 3.72], F(1, 215) = 1.22, p = .27, η2p = .01). Although the effect is not statistically 
significant, adding an organic-labeled side dish to the meal did not increase, but rather 
decreased the perceived environmental impact of the entire meal, providing some tentative 
support for the negative footprint illusion (Figure 6).  
Consumers in the main-meal plus non-organic dessert condition rated the environmental 
impact of the total higher than respondents in the main meal-only condition (MNon-sustainable 
condition = 3.77, SD = 0.10, 95% [3.57, 3.98] versus MMain meal only = 3.52, SD = 0.10, 95% [3.32, 
3.72], F(1, 215) = 3.01, p = .08, η2p = .01). These results show that respondents see the non-
organic labeled dessert as an added item to the meal and logically add the impact of the meal 
and the dessert to come to their overall estimation, while this was not the case in the 
sustainable condition. Since the only difference between the sustainable and the non-
sustainable condition was the presence of an organic label, and the illusion was only seen 
when the label was present, it seems plausible that the negative footprint illusion is primarily 
a function of the presence of an organic label rather than of the characteristics of the added 
item in se.  
Finally, respondents estimated the environmental impact of the meal with organic-labeled 
dessert lower than respondents who saw the exact same meal and dessert without the organic 
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label (non-sustainable condition) (MSustainable condition = 3.36, SD = 0.10, 95% [3.17, 3.56] versus 
MNon-sustainable condition= 3.77, SD = 0.10, 95% [3.57, 3.98], F(1, 215) = 8.183, p < .01, η2p = .04). 
Thus, respondents rate the impact of an organic-labeled yogurt lower than regular yogurt 
(which presumably is a correct estimation). 
 
Figure 6: The negative footprint illusion 
 
5.4  Conclusion study 3  
The third study tentatively supports the results of the previous studies and suggests that the 
negative footprint illusion is not a function of the characteristics of the added item in se, but 
more likely a function of the presence of an organic label. Nevertheless, the illusion is probably 
strengthened when the organic product additionally is a product with a ‘greener’ reputation 
(e.g., seasonal fruits; Siegrist et al., 2015). As can be seen in the results, the addition of a 
dessert to a meal increases the footprint of the total, but when an organic label is added to 
the exact same dessert, the footprint of the total drops beneath the impact of the meal alone, 
although this effect is not significant. It seems that consumers in general tend to follow logic 
by adding up the environmental impact of the meal and the dessert to come to an overall 
estimation of the total, however irrationally underestimate the entire meal when an organic 
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label is added, coming up with an estimate that seems to imply a negative footprint for the 
organic-labeled product.  
6 Study 4 
We initiated a fourth study for two complementary reasons. First, we wanted to further test 
the possibility that the negative footprint illusion can be created by simply adding an organic 
label to a food item. Second, we wanted to test whether the illusion could be established in a 
within-subjects design (with each participant rating footprints of multiple meals).  
6.1 Design 
It seems highly unlikely (and a demonstration of the negative footprint illusion does not 
require) that respondents would demonstrate the illusion in a direct pairwise comparison of 
two meals, one with versus one without a green side dish. We therefore used a more subtle 
approach. In particular, we created meals consisting of four basic food categories (meat, 
vegetables, carbs and a side dish), more specifically combining experimentally varied versions 
of these categories: meat (chicken breast versus steak), vegetables (tomatoes versus carrots), 
carbs (potatoes versus rice), and a side dish (conventional lettuce, organically labeled lettuce, 
or none). Rather than presenting participants with all possible combinations (for a total of 24 
meals), we used a fractional factorial design because the primary goal of this study was to 
assess the main effect of the three levels of the side dish factor (conventional, organic, 
missing). This approach is equivalent to a rating-based conjoint study using a fractional 
factorial design (Green & Srinivasan, 1990; Paul & Wind, 1975) in which a footprint estimate 
replaces the typical attractiveness rating. We used the orthogonal design function in the IBM 
SPSS 22 software to generate the fractional factorial design based meals. Participants had to 
estimate the environmental impact of each of the following eight meals: (1) chicken breast, 
potatoes, tomatoes, conventional lettuce; (2) steak, rice, carrots, conventional lettuce; (3) 
chicken breast, potatoes, carrots, organically labeled lettuce; (4) steak, rice, tomatoes, 
organically labeled lettuce; (5) chicken breast, rice, tomatoes, no side; (6) steak, potatoes, 
carrots, no side; (7) chicken breast, rice, carrots, organically labeled lettuce; (8) steak, 
potatoes, tomatoes, organically labeled lettuce (see Appendix D for all used stimuli). 
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6.2 Method 
The sample for this study was drawn from the Amazon Mechanical Turk panel. Participants 
were paid a small fee for fully completing the survey. An instructional manipulation check was 
included at the end of the questionnaire (‘please indicate fully disagree on this item’), 
respondents who failed this test (n = 9) were excluded from the analysis. In the remaining 
sample (N = 477), 40.7% of respondents had at least some college education, age ranged from 
19 to 70 years (M = 37.2, SD = 11.9), and 47.4% was female. 
The study was introduced in a way consistent with the previous studies: participants were 
explained how food has an impact on the environment and how this impact is operationalized 
in a footprint scale. Similar to the previous studies, participants were familiarized with the 
footprint scale and provided with a common reference point by showing an average meal 
(potatoes, meat and vegetables) and its impact indicated on the scale (5 footprints on a 9-
point scale). The quantitative scale from study 2 was used since results from this scale give a 
cleaner image of the misperception as compared to a more evaluative scale.  
In order to check whether participants had paid attention to the instructions, the exact same 
meal appeared again on the next page, and participants were instructed to indicate the meal’s 
impact on the scale. When participants indicated the wrong value (not equal to the one they 
had seen on the previous page) a warning message appeared indicating they could not 
proceed until they could indicate the right impact. A ‘previous button’ was provided in order 
for the participants to go back and read the instruction a second time if necessary.  
Next, participants were shown eight meals (each meal presented on a separate page, but 
respondents could return to the previous page) in a randomized order and were asked to 
estimate the environmental impact of each meal on the footprint scale. Of all items that were 
shown, meat is typically thought to have the highest impact on the environment (Siegrist et 
al., 2015). Therefore, to further reduce transparency of the experimental design, two versions 
of each bundle were made in which the composition of the meal-items was switched: meat 
was positioned either left or right from the other items. Participants were randomly shown 
one of these two versions.  
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Building on the previous studies, we also included environmental concern in the current study 
and asked respondents to indicate their concern about the environment on the same 6-item 
scale as used in the previous studies, with Cronbach’s α = .93.  
6.3 Results 
Table 2:  
Implied footprint estimates for all item levels 
Item Item level Implied footprint estimate Std. Error 
Side dish None -0.56 0.02 
 
Organic labeled lettuce 0.26 0.02 
 
Conventional lettuce 0.30 0.02 
Meat Chicken breast -0.37 0.02 
 
Steak 0.37 0.02 
Carbs Rice -0.07 0.02 
 
Potatoes 0.07 0.02 
Vegetables Tomatoes -0.01 0.02 
 
Carrots 0.01 0.02 
Intercept term   5.34 0.02 
 
We analyzed the data using the conjoint package in IBM SPSS 22, which employs a within-
subject multiple linear regression approach that estimates a coefficient for each level of each 
factor, as reported in Table 2. The coefficients reflect the footprint estimates implied by the 
footprint estimates for the meals.  
Although the organic label did reduce the estimated environmental impact, not adding the 
lettuce to the other items lowered the estimation of the environmental impact, while adding 
lettuce (both with and without the organic label) increased the environmental impact. 
Although the effect is small, this increase is higher when the lettuce is shown without label as 
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compared to the lettuce with organic label. However, the utility estimate for the lettuce with 
organic label is positive, while in order to provide evidence for the negative footprint illusion, 
it should have been negative.  
6.4 Conclusion study 4 
While in the previous studies respondents were randomly assigned to rate one meal, in study 
4 respondents rated a sequence of meals. In this setting, where respondents can more readily 
compare across meals, the negative footprint illusion did not show up.  
7 Discussion 
Three survey based experiments demonstrated the negative footprint illusion: adding a green 
product decreases, rather than increases the perceived footprint of the total. So, for instance, 
on average consumers provide lower footprint estimates for a main meal combined with an 
organic apple than for the exact same main meal alone (i.e., without the organic apple). In 
contrast, when estimating footprints of combinations of a main meal combined with another, 
non-sustainable side, consumers correctly report higher footprints for the combination than 
for the stand-alone main meal. Our results suggest that consumers are likely to underestimate 
the environmental impact of their food purchases when these purchases include green 
products. Worse, consumers might even deliberately consume more in a misguided effort to 
reduce their impact. A simple misperception lies at the heart of the problem. 
The misperception is attributed to humans’ tendency to engage in heuristic processing when 
confronted with a complex environment, and has previously been demonstrated in the 
context of health and food consumption. In particular, when confronted with a combination 
of a healthy and an indulgent stimulus, people tend to underestimate the combined calorie 
content (Chernev & Gal, 2010), and this misperception is referred to as the negative calorie 
illusion (Chernev, 2011). Up till now, this effect had been situated in the context of health and 
food. Although sustainability questions are different from health issues in that environmental 
effects are much more distal, the current research shows a similar effect in a sustainability 
context.  
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Our results also show that the negative footprint illusion persisted regardless of whether 
environmental impact was rated on a color coded evaluative footprint scale versus a 
quantitative carbon footprint scale. This ran counter to our expectation that the evaluative 
scale would induce a more dichotomous vice-virtue mindset which would boost the negative 
footprint illusion. There are several possible explanations for the absence of a moderating 
effect. First, the results do suggest a slightly stronger effect for the evaluative scale than the 
quantitative scale (see Figure 5), so one possibility is that the moderating effect was merely 
not strong enough to reach significance; however, this is unlikely given the current sample 
size. Second, the difference between the rating scales may be insufficiently outspoken. In 
particular, even the evaluative scale used a depiction of footprints and was explicitly linked to 
the quantitative footprint estimates in the instructions, which makes it partway similar to the 
quantitative scale. The quantitative scale also used a layout typical for questionnaire rating 
scales as opposed to, for example, an open question or a dropdown box with footprint 
estimates. We made this choice to avoid unintended confounding effects related to cognitive 
effort or ease of use of the alternative scales, but future research might test whether a more 
differentiated approach does result in interaction effects. Third, the respondents in our 
studies may have lacked experience with footprint rating scales, leading them to approach the 
task in a similar heuristic way even when a quantitative scale was provided. Estimating 
footprints of food products is probably new to many if not most Belgian consumers. We 
included instructions with an example to familiarize respondents with the footprint rating 
task, but future research could test the effect among consumers who are more familiar with 
the task. For instance, the UK might offer an interesting testing ground, as UK based retailer 
Tesco has run footprint labeling programs in the past.  
The experimental design in study 1 and study 2 does not allow to unambiguously attribute the 
green perception of the food product to their organic label, as the side products varied not 
only in terms of the presence or absence of the organic label, but also were different products 
(e.g., salad versus packaged sauce). The reason was that we wanted to use stimuli that were 
relatively unambiguous in terms of perceived environmental friendliness. To address the 
question of whether adding an organic label suffices to cause this effect, in the third study we 
used the same side dish with versus without an organic label and compared it to a control 
condition that did not include a side dish. The results of study 3 pointed in the expected 
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direction, but the results were only partially statistically significant: environmental impact of 
a meal with organic (vs. non-organic) yogurt was rated non-significantly lower (vs. higher) than 
the meal without the side. So, though inconclusive, it seems likely that the organic label does 
play a role in causing the negative footprint illusion.  
In the fourth study, finally, we tried a different approach, a within-subject design with conjoint 
analysis in which participants had to rate eight meals consisting of experimentally varied 
combinations of items, including three versions of a side dish (no lettuce, organic lettuce, 
conventional lettuce). In this setting, the negative footprint did not show up. It seems that the 
negative footprint illusion is attenuated and even disappears when consumers evaluate 
footprints of several meals, some without the side dish, some with the organic variety of the 
side dish, and other with the non-organic variety of the side dish. Although we used a 
fractional design (in which not all possible combinations of all items were shown), respondents 
could readily ascertain that the side dish was missing or present, and this led to more realistic 
footprint estimates. These findings suggest viable approaches for better informing consumers 
when it comes to carbon footprints of meals, in that providing consumers with better points 
of comparisons (or perhaps a range of meals with a minimum – typical – maximum footprint) 
might help them in coming to more accurate estimates of environmental impact. This idea is 
consistent with food research that looked at consumers’ comprehension of food nutrition 
facts in single-option versus multiple-option choice sets: in the multiple-option choice sets, 
consumers used a comparative mindset, and labels on the individual options had less influence 
on their estimates of nutritional value (Chandon & Wansink, 2012; Viswanathan & Hastak, 
2002). Similarly, in our fourth study, it seems that consumers’ footprint estimates were less 
strongly influenced by the organic label on one of the items and used a comparative approach 
in which they primarily attended to the presence/absence of the item (which is less obvious 
in a between-subjects design).  
To sum up what the combined results of the four studies show us: when consumers consider 
a meal in isolation, footprint estimates of a meal that includes a green side dish (e.g., an 
organically labeled apple) tend to be lower than footprint estimates for a meal that does not 
include this side dish; we refer to this effect as the negative footprint illusion. The presence of 
an organic label probably explains part of the effect, but our results are inconclusive in this 
regard. By contrast, when estimating footprints while comparing meals consisting of 
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alternative combinations of items, consumers do assign higher footprints to meals that include 
an item, even when it is organically labeled, compared to meals that do not include the item. 
The latter finding points out an important boundary condition to the effect, but further 
research is still needed to unravel the mental process behind the negative footprint illusion.  
Regardless of the psychological mechanism underlying it, the negative calorie illusion as 
demonstrated in studies 1, 2, and 3 represents a violation of additivity (in that the sum of the 
parts is perceived as less than the parts). The negative calorie illusion can thus be thought of 
as one member of a larger family of biases that go back to the classic work in this area initiated 
by Tversky and Kahneman (1974) (also see Gilovich, Griffin, & Kahneman, 2002). A well-known 
bias (that shows some similarity to the negative calorie illusion) is the conjunction fallacy, in 
which people, due to heuristic processing, violate the rule that the probability of a 
conjunction, P(A&B), cannot exceed the probabilities of its constituents (P(A) and P(B)). The 
most famous example of this fallacy is the Linda case, where people –after reading a person 
profile that make Linda representative of socially engaged feminists - think it is more likely 
that Linda is both bank teller and feminist in comparison with bank teller only (Tversky & 
Kahneman, 1983). Tversky and Kahneman (1983) demonstrated conjunction errors in 
different testing situations, ranging from indirect (the error is demonstrated in a between-
subjects design where respondents are not required to individually demonstrate the fallacy), 
over direct subtle (where respondents individually demonstrate the error in a setting where 
it is not highlighted that they can make a probabilistically coherent estimate), to direct 
transparent. In the latter setting respondents explicitly violated probabilistic rules; that is, 
even when respondents were explicitly asked which of the two statements was most probable 
in a direct comparison (‘Linda is a bank teller’ vs. ‘Linda is a bank teller and is active in the 
feminist movement’) they made the probabilistically impossible choice. It should be noted 
that the negative calorie illusion has been demonstrated only in an indirect type of setting 
(which is, nevertheless, logically incorrect under the assumption that food items do not have 
negative calorie content). Similarly, the current research project demonstrated only an 
indirect negative footprint illusion, but did not find evidence of the illusion in study 4, which 
could be classified as a direct subtle design (Tversky & Kahneman, 1983). 
What then do our results imply for current and future labeling and certification efforts? Labels 
typically use a categorical approach to facilitate consumer choice. For example, the Euro-leaf 
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dichotomizes food into a non-organic and an organic category. Despite its appealing simplicity, 
this dichotomized approach may be troublesome as it potentially leads to oversimplification 
(good versus bad products) and biased perceptions (the negative footprint illusion). This is a 
worrisome side-effect, as organic labeling could paradoxically result in consumers increasing 
their consumption in order to reduce their footprint.  
The phenomenon we demonstrated shows some resemblance to the idea of compensatory 
green beliefs (CGB’s) (Kaklamanou, Jones, Webb, & Walker, 2013). Kaklamanou et al. (2013) 
recently defined CGB’s as beliefs that the negative effects of energy-inefficient or 
unsustainable behaviors (e.g., flying abroad on holiday) can be compensated for by engaging 
in energy-efficient or sustainable practices (e.g., using public transport to commute to work). 
They developed a self-report scale consisting of 16 items expressing CGB’s, such as “If you 
have a low flush toilet, then it is okay to use more water in other ways,” or “Limiting your 
household water consumption can compensate for not better insulating your home”. As the 
examples show, there is a fundamental distinction between CGB’s and the negative footprint 
illusion. The latter refers to a perceptual bias that results in products seemingly (but not truly) 
having a negative environmental footprint (e.g., a meal with an organic apple apparently 
causing lower emissions than the same meal without the apple). In contrast, CGB’s relate to 
actions that reduce environmental impact but are then seen as a license to engage in some 
other action that offsets the impact reduction caused by the green action. CGB’s refer to the 
implicit idea held by some consumers that every individual is entitled to a certain ‘budget’ of 
resources (water, electricity, etc.), and that saving resources in one way thus can be thought 
of as authorizing one to waste resources elsewhere. In line with this, Kaklamanou et al. (2013) 
frame CGB’s as related to a “morality of compensation” rather than to perceptual bias. So the 
distinction boils down to the difference between knowing that an action is good and 
consciously compensating for it by doing bad (CGB’s) versus seeing an organic label and 
erroneously estimating the environmental impact of the entire meal too low (negative 
footprint illusion). Regardless of the distinct psychological mechanisms behind them, the 
combined existence of CGB’s and the negative footprint illusion makes it all the more likely 
that consumers engage in acts of green consumption without actually lowering their total 
environmental impact.  
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Although we are not aware of documented instances, some manufacturers and retailers with 
less than good intentions might try to exploit consumers’ negative footprint illusion by 
bundling high-footprint products with organically labeled products that presumably 
‘compensate’ for the higher footprint. In other words, the negative footprint illusion opens 
the door to green-washing. Regulators, consumers and competitors need to be aware of this 
threat and should counter such green-washing efforts, preferably by developing more 
effective communication tools. 
In this context, carbon footprint labeling may offer a promising approach for informing 
consumers and reducing their environmental impact (Cohen & Vandenbergh, 2012). Carbon 
footprint labels express the environmental impact of a product or activity in terms of its 
greenhouse gas emissions (Dahl, 2012; Weidema et al., 2008). In the studies reported here, 
we only used footprint measures in the rating scales provided to our participants (‘at the 
output side’, so to speak). But footprints can also be used ‘at the input side’ of consumer 
perceptions. For instance, footprints can be reported on product packaging. In this setting, 
footprint labels have some potential advantages that need further validation. Most 
importantly, footprints quantify impact in a way that is more in line with its additive, 
cumulative nature; that is, typically impact of a food product can range from zero to high 
positive values, and adding products implies adding impact (Hillier et al., 2009). This may result 
in a more accurate mindset, thus motivating consumers to reduce their consumption rather 
than shifting consumption choices from one product to the other or consuming more green 
products in an ill-founded attempt to reduce one’s footprint. Additionally, footprints facilitate 
cross-category comparisons and substitution. For instance, consumers can more readily 
compare the environmental impact of multiple soy milk and cow’s milk products when 
provided with footprint info. Oppositely, they would have a hard time comparing organically 
labeled soy milk to organically labeled cow’s milk.  
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 Introduction 
Assortment planning is one of the most important strategy decisions a retailer has to make 
(Broniarczyk & Hoyer, 2010). The decision of which items to include in the assortment and 
how many (Chernev & Hamilton, 2009) proceeds another important issue: how to organize 
these items within categories (Kahn & Wansink, 2004). The way retailers organize their 
assortment can considerably sway consumer behavior by influencing perceived variety 
(Morales, Kahn, McAlister & Broniarczyk, 2005), decreasing the complexity of choosing from 
the assortment (Kahn & Wansink, 2004; Huffman & Kahn, 1998), and increasing choice 
satisfaction (Hoch, Bradlow & Wansink, 1999). Importantly, this ultimately translates in higher 
likelihood that consumers will purchase from the assortment (Diehl 2005; Diehl, Komish & 
Lynch, 2003; Huffman & Kahn, 1998) and keep patronizing the store (Hoch et al., 1999). 
Retailers have long been organizing items within categories based on their shared taxonomic 
characteristics, such as by brand, product format, or price (Bettman & Sujan, 1987; Huffman 
& Kahn, 1998; Kahn & Wansink, 2004). More recently however, retailers have started to 
recognize that such taxonomic organizations poorly align with consumers’ choice processes 
(Goedertier, Geskens, Geuens & Weijters, 2012; Xu, Jiang & Dhar, 2013). After all, consumers 
choose products based on their effectiveness at fulfilling consumption goals, rather than 
based on their physical attributes (Barsalou, 1991; Paulssen & Bagozzi, 2005; Van Osselaer & 
Janiszewski, 2012). Thus, retailers have started to organize items within categories based on 
the consumption goals they serve (Barsalou, 1985; Ratneshwar, Pechmann & Shocker, 1996), 
rather than on their shared taxonomic characteristics. Such goal-derived organizations are 
conjectured to simplify consumers’ decision making, by directing shoppers towards the item 
that best serves their goal (Chernev, 2012; Broniarczyk, 2008; Morales et al., 2005). 
Contrary to the idea that goal-derived organizations help consumers choose the item within 
the assortment that best serves a certain consumption goal, there are reasons to expect that 
goal-derived organizations might in fact reduce the likelihood that consumers choose the 
goal-maximizing option. To illustrate, imagine two consumers, Mary and Joe, who are looking 
to rent a car. Because they care a lot about the environment, they are looking to rent the 
most eco-friendly car in the assortment. Mary and Joe browse the same assortment of cars, 
yet organized in two different ways. Mary is presented with cars grouped by size, into 
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compact, sedans, and SUVs (i.e., taxonomic organization). Joe is presented with cars grouped 
by consumption goals, into luxury, sport and green (i.e., goal-derived organization). It is 
plausible that Joe, who is choosing from a goal-derived organization, will be less likely to select 
the most eco-friendly car, compared to Mary, who is choosing from a taxonomic organization. 
This goal-inconsistent choice could occur because grouping items by consumption goals 
makes them seem equally instrumental for goal achievement, even though their performance 
might actually differ. As a consequence, consumers turn to goal-irrelevant attributes to 
differentiate among the options and make a choice. This can lead consumers facing an 
assortment organized by consumption goals to choose an item that is less consistent with 
their consumption goal, compared to consumers choosing from an assortment organized 
according to other criteria. Going back to our car rental example, we argue that Joe is likely 
to perceive all cars categorized as “green” as equally eco-friendly, even though their 
performance on this dimension might actually differ. As a consequence, Joe will turn to other 
attributes to be able to distinguish among “green” cars and arrive at a final choice. As a result, 
Joe might end up not choosing the most eco-friendly car among “green” cars.  
Results of unpublished work by Geskens (2014) provide preliminary support for this idea. In 
four studies, they show that consumers with a particular consumption goal in mind are less 
likely to choose the item that best serves their active goal when the assortment is organized 
by consumption goals, as compared to taxonomic or even random assortment structures. 
Given the important theoretical and practical implications of these findings, and the fact that 
the relation between goal-derived assortment structures and consumer choice remains 
largely unexplored, the current research aims to provide additional insights in this matter. We 
describe three studies in which we test the previously found effect of assortment structure 
on consumer choices. Although we were not able to detect significant differences in 
consumer choice when using different types of assortment organizations, the current 
research provides useful insights in the question whether and when goal-derived assortment 
structures are effective in guiding consumers to the item that best serves their consumption 
goal.  
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 Theoretical background 
Assortments are typically described by their size, i.e., the number of categories and items 
within each category (Baumol & Ide, 1956), and structure, or the way these products are 
categorized and organized within the assortment (Kahn & Wansink, 2004). The focus of the 
current research lays on the latter. 
Perhaps the most typical way to organize items within the assortment entails grouping them 
based on their common taxonomic characteristics, such as by product type, format or brand 
(Rosch & Mervis, 1975). Items within a taxonomically organized category share physical 
features (Bettman & Sujan, 1987; Meyers-Levy & Tybout, 1989). For example, in a taxonomic 
organization the assortment of cars may be organized in three categories based on size: 
compact, sedan, SUV. This type of organization has long been a standard retail practice, and 
a considerable body of research in marketing has investigated how different taxonomic 
organizations influence shoppers’ behavior (Simonson & Winer, 1992; Simonson, Nowlis & 
Lemon, 1993; Huffman & Kahn, 1998; Ülkümen, Chakravarti & Morwitz, 2010; Poynor & 
Wood, 2010).  
More recently however, this practice has given way to a different approach of assortment 
organization, which involves grouping items within categories based on the common 
consumption goal they serve, rather than on their common attributes (Chernev, 2012; 
Felcher, Malaviya & McGilln, 2001; Lamberton & Diehl, 2013). Such goal-derived 
organizations are considered to align better with the way consumers shop (Barsalou, 1991; 
Paulssen & Bagozzi, 2005). Indeed, a vast body of research provides support for the notion 
that consumers’ purchase behavior is goal-driven, in that consumers evaluate products based 
on the benefits they provide, rather than on the attributes they contain (Van Osselaer & 
Janiszewski, 2012). Thus, an assortment organized by consumption goals should better align 
with consumers’ decision making process, and consequently be more effective in helping 
consumers identify the item that best serves their consumption goal (Broniarczyk, 2008; 
Morales et al., 2005). 
Despite the intuitive appeal of this argument, there is no actual empirical evidence that 
speaks to it. With exception of the preliminary findings of Geskens (2014), surprisingly little 
research has investigated how goal-derived organizations influence consumers’ choice. The 
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sparse literature on goal-derived organizations has in fact mainly focused on their impact on 
consumers’ perceptions of the assortment in general. For example, goal-derived 
organizations have been found to decrease perceived variety of the overall assortment 
(Morales et al., 2005; Poynor & Diehl, 2007), and increase consumers’ satisfaction and price 
sensitivity (Lamberton & Diehl, 2013; Poynor & Diehl, 2007). Thus, it remains largely unclear 
whether goal-derived organizations can indeed help consumers choose the item within the 
assortment that best serves a certain consumption goal. 
2.1 How goal-derived organizations influence 
Research on goal-based labelling on individual products already showed that these type of 
labels can help novices make better choices (i.e., choices in line with their goal) (Goedertier 
et al., 2012). In the same line, goal-derived organizations are conjectured to be effective in 
directing shoppers towards the item that best serves their consumption goal, since it gives 
them the opportunity to focus only on a smaller subset of items relevant for their 
consumption goal, without the distraction of goal-irrelevant items (Chernev, 2012; 
Broniarczyk, 2008; Morales et al., 2005). By reducing the choice set, goal-derived 
organizations should increase the likelihood that consumers are able to identify the 
alternative within an assortment that offers maximum performance on a desired 
consumption goal (Diehl et al., 2003; Lurie, 2004; Van Osselaer & Janiszewski, 2012).  
Contrary to this belief, in this research we explore the possibility that goal-derived 
organizations might actually hinder consumers from choosing the goal-maximizing option. In 
line with Geskens (2014), we will test the hypothesis that consumers choosing from an 
assortment organized by goals might in fact end up with an item that is less consistent with 
their consumption goal, compared to consumers choosing from an assortment organized 
according to other criteria, or even at random. Our theoretical rationale rests on two 
premises. First, grouping items based on the underlying goal they serve increases their 
similarity for goal achievement. Second, increased similarity for goal achievement leads 
consumers to shift their attention to other, possibly goal-inconsistent, attributes to 
discriminate among the alternatives and arrive at a final choice. 
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To our first premise, research on sensory perception suggests that grouping items based on a 
common dimension increases their perceived similarity on that dimension, an effect 
commonly referred to as within-category compression (Bobrow & Norman, 1975; Gregory, 
1970; Livingston, Andrews & Harnad, 1998). To illustrate, different shades of red are 
perceived to be more similar when they are grouped together in a category labeled “red,” 
compared to when they are shown separately (Goldstone, 1995). Similarly, research on social 
perception suggests that grouping individuals based on a common dimension increases their 
perceived similarity on that dimension, compared to when the same individuals are judged in 
isolation or without being grouped together (Haslam, Turner, Oakes, McGarty & Hayes, 1992; 
Rothbart, Davis-Stitt & Hill, 1997; Tajfel, 1969; Wilder, 1986). To illustrate, a racially 
ambiguous face presented within a set of black faces, is perceived to be more black then when 
it is presented within a set of white faces, or a set of racially mixed faces (Enos & Celaya, 
2018). Finally, research on decision-making suggests that screening choice options to form a 
consideration set increases the retained options’ perceived similarity on the attribute used to 
screen them (Diehl et al., 2003; Chakravarti, Janiszewski & Ülkümen, 2006; Livingston et al., 
1998). To illustrate, Chakravarti et al. (2006) presented consumers with six brands of 
microwave popcorn and asked them either to choose from this set, or to first prescreen the 
options to form a smaller consideration set of three brands, and then make a choice. When 
consumers prescreened the options to form a smaller consideration set, the three brands 
retained were perceived to be more similar on the attributes used to prescreen them, 
compared to when consumers made a direct choice from the initial set of options. 
Building on these findings, we hypothesize that in the context of assortment organization, 
items grouped by a common consumption goal will be perceived as being more similar in 
terms of instrumentality for goal achievement, compared to items grouped together on other 
criteria. In other words, when items are grouped by consumption goals, consumers are likely 
to perceive them as equally effective to achieve that goal, even though their performance 
might actually differ. Going back to the initial example, consumers presented with a set of 
cars categorized as “green,” will perceive all cars in the set to be similarly eco-friendly, even 
though their performance on eco-friendliness can in fact differ. 
To our second premise, research on consumer decision-making shows that when alternatives 
in a choice set are perceived to be similar on a certain attribute, that attribute becomes less 
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diagnostic for decision making (Feldman & Lynch, 1998; Keller, 2016) and consumers shift 
their attention to other attributes to be able to differentiate among the options and arrive at 
a final choice (Brown & Carpenter, 2000; Carpenter, Glazer & Nakamoto, 1994; Meyvis & 
Janiszewski, 2002; Simonson, Carmon & O’Curry, 1994). To illustrate, in a study by Brown and 
Carpenter (2000), respondents were asked to choose from a set of jackets that were similar 
on several attributes (i.e., fill rating, percent of synthetic fibers, and stitches per inch) but 
dissimilar on a trivial one (i.e., down filling). Despite the fact that the information provided by 
the trivial attribute was completely irrelevant to evaluate the jackets (hence the name 
“trivial” attribute), respondents based their choice on this attribute, as it allowed them to 
differentiate among the options. Similarly, in the aforementioned research by Chakravarti et 
al. (2006), consumers who prescreened different brands of microwave popcorn to form an 
initial consideration set perceived the retained brands as performing equally well on the 
prescreening attributes, and as a consequence, shifted their attention to other attributes 
when making their final choice. 
Building on these findings, we propose that in the context of assortment organization, items 
that are grouped together based on a common consumption goal they can achieve will be 
perceived equally instrumental for goal attainment. Therefore, consumers will shift their 
attention to other, possibly irrelevant or goal-inconsistent attributes, in order to differentiate 
among the options and arrive at a final choice. Going back to the initial example, consumers 
will perceive the cars in the “green” category as equally eco-friendly, even though their 
performance on this attribute might actually differ. As a consequence, they will shift their 
attention to other attributes on which the cars differ, like power of the engine, to be able to 
differentiate among them and arrive at a final choice arrive. This implies that they might 
ultimately end up foregoing the most eco-friendly car among “green” cars. 
2.2 Overview of the Studies 
We aim to demonstrate how goal-derived assortment organizations influence consumer 
choice in three studies. In study 1 we examine the basic effect of goal-derived assortment 
structures on consumer choice, as previously found by Geskens (2014). More specifically, we 
hypothesize that goal-derived organizations decrease the likelihood that consumers choose 
the item that offers maximum goal attainment, compared to randomly structured choice sets. 
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In this first study, we describe products on an attribute representing the focal goal, and an 
attribute that shows a negative linear correlation with this goal (i.e., a competing goal 
attribute). In a second study, we test whether the main effect manifests when the negative 
correlation between the competing goal attributes is not linear. In a third study we test an 
additional product category with a different consumption goal and explore the moderating 
effect of manipulating the similarity of items in the choice set.  
 Study 1 
In the first study, we explore the basic effect of goal-derived organizations on the choice 
likelihood of the item that offers maximum goal attainment. More specifically, we test 
whether the choice likelihood of the goal-maximizing item will decrease in goal-derived 
assortments. 
3.1 Method 
Eighty-four individuals (54.7% female, 45.3% male; 26.3% < 25 years, 52.6% 25-40 years, 
18.5% 41-65 years, 2.6% > 65 years) recruited from an online pool of paid US respondents 
were shown an assortment of six cars. This assortment was either organized in a random 
manner, or in subsets by following consumption goals: “Green”, “Adventure”, and “Sports”. 
Both assortments consisted of the exact same cars, all described on five attributes: one 
attribute representing the focal goal, i.e., eco-friendliness, one attribute representing a 
competing goal, i.e., power of the engine, and three common, non-competing attributes 
(“Automatic transmission”, “4 year warranty”, and “Built-in navigation system”). Performance 
ratings of the focal and competing goal attributes were indicated on a scale ranging from one 
to five stars and differed among the options. The focal and competing goal attribute were 
negatively correlated, such that a higher score on the focal goal attribute implied a lower 
score on the competing goal attribute and vice versa. The goal-maximizing item in the 
assortment was the car with the highest score on the focal goal attribute, i.e., the eco-
friendliest car. See Appendix E for the stimuli used in this study.  
Respondents were randomly assigned to one of the two assortment conditions. They were 
asked to imagine they were renting a car and, because they were particularly concerned 
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about its environmental impact, they wanted to rent a car that pollutes as little as possible. 
For the same price they could rent one of the six cars in the assortment. Finally, they were 
asked to choose one car from the assortment (see Appendix E for the exact instructions).  
3.2 Results and Discussion 
Each respondent made one choice from the assortment of six cars. Table 3 summarizes the 
choice shares of the goal-maximizing and the runner-up items. Contrary to our expectations, 
the choice shares of the goal-maximizing item did not differ significantly across the 
experimental conditions: 47.2% of respondents chose the most eco-friendly car in the random 
assortment condition, compared to 47.5% in the goal-derived assortment organization (χ²(1) 
= .001, p = .981). We further theorized that consumers in the goal-derived condition would 
be directed to the subset of items that serves their goal, but would not choose the goal-
maximizing item since eco-friendliness would no longer be a differentiating attribute. 
Consumers would rather shift their attention to other attributes, increasing the choice share 
of the second best item in the subset (i.e., the only other ‘green’ option). The opposite pattern 
was expected in the random assortment structure: since the focal goal attribute serves as the 
main differentiating criterion, higher choice shares for the goal-maximizing item and lower 
choice shares for the runner-up were expected. The data however does not show a significant 
difference in the choice share of the runner-up item between assortment conditions: 44.4% 
of respondents in the random organization, compared to 42.5% of respondents in the goal-
derived condition chose the car scoring second best on eco-friendliness (χ²(1) = .029, p = .864).  
  
Table 3: 
Choice share of the goal-maximizing and runner-up item as a function of assortment 
organization  
 Random Organization Goal-Derived Organization 
Goal-maximizing item 47.2% (n = 17) 47.5% (n = 19) 
Runner-up item 44.4% (n = 16) 42.5% (n = 17) 
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Overall, the data shows that respondents in both conditions are directed to the two items 
with the highest scores on their active consumption goal (91.6% in the random condition vs 
90.0% in the goal-derived assortment structure). In other words, the majority of respondents 
chose either the goal-maximizing or the runner-up item regardless the type of assortment 
structure. Although these results do not support the hypothesis, which stated that the choice 
shares of these two items would differ depending on the assortment structure, they do show 
that goal-derived assortment structures are not necessarily more effective in guiding 
consumers to the item that best serves their goal. Along with the findings of Geskens (2014), 
these results cast doubt on the idea that consumers would benefit from goal-derived 
assortment structures and suggest the need for further exploration of the effect.  
In the following, we will test the effect in three alternative ways: first, in study 2 we test 
whether the effect manifests when the negative correlation between the focal and competing 
goal attribute is not linear. The trade-off between eco-friendliness and power of the engine 
might be too extreme to resemble realistic choice options, making it easy to guess the 
hypothesis and elicit demand effects. Second, since environmental concern is related to distal 
and impersonal effects (Bray, Johns & Kilburn, 2011), the motivation to attain this specific 
goal can differ from other, more individualistic consumption goals. In a third study, we 
therefore test the effect by using a different product category (cereal) and consumption goal 
(healthiness). Third, we theorized that grouping items in a goal-derived subset makes them 
appear equally instrumental for goal attainment, driving the presumed effect of assortment 
structure on consumer choice. Therefore, we explore whether manipulating the similarity of 
the items influences the choice share of the goal-maximizing item and runner-up (study 3). 
 Study 2 
In the second study, we further explore the effect of assortment structure on consumer 
choice by discarding the linear correlation between eco-friendliness and power of the engine.  
4.1 Method 
We recruited 117 individuals from an online pool of paid US respondents (51.7% female, 
48.3% male; 10.3% < 25 years, 70% 25-40 years, 19.7% 41-65 years). Similar to the previous 
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studies, the respondents were shown an assortment of six cars, organized either by 
consumption goal (“Green”, “Adventure”, and “Sports”), or in a random way. Both 
assortments consisted of the exact same cars, all described on the same five attributes as 
used in previous studies. In this study however, we used a different trade-off between ratings 
on eco-friendliness and power of the engine of the two most eco-friendly cars, so the correlation 
between the focal and competing goal attributes was still negative but no longer perfectly linear (and thus 
less extreme than in study 1. The goal-maximizing item was rated with five stars on eco-
friendliness and two stars on power, while the runner-up item was rated four stars on eco-
friendliness and three stars on power (see Appendix F for attributes and stimuli). This more 
subtle manipulation of eco-friendliness versus power was intended to better conceal the 
purpose of the study than in the first study, and to create options in the choice set that were 
more realistic. 
Respondents were randomly assigned to one of the two conditions (goal-derived versus 
random assortment structure) and asked to choose one car from the assortment, with an eco-
friendly goal in mind (see Appendix F for the exact instructions).  
4.2 Results and Discussion 
Table 4 summarizes the choice shares of the goal-maximizing and the runner-up item. 
Although not significant, results show a higher choice share for the most eco-friendly car in 
the random condition than in the goal-derived condition (60.3% versus 55.9% respectively), 
while respondents in the goal-derived condition tend to choose the second best item more 
often compared to respondents in the random condition (39.0% versus 32.8% respectively).  
 
Table 4:  
Choice share of the goal-maximizing and runner-up item as a function of assortment 
organization  
 Random Organization Goal-Derived Organization 
Goal-maximizing item 60.3% (n = 35) 55.9% (n = 33) 
Runner-up item 32.8% (n = 19) 39.0% (n = 32) 
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This trend is in line with our hypothesis and results of Geskens (2014): in a goal-derived 
assortment structure, consumers are more likely to choose the second best instead of the 
most eco-friendly car, while the opposite pattern is seen in a random assortment structure. 
However, the effect of assortment structure on consumer choice did not reach the 
significance level so although promising, the results of this study remain inconclusive.  
 Study 3 
In a third study, we explore whether the effect manifests in a different product category with 
a different corresponding consumption goal, and whether decreasing the goal-based 
similarity of the options influences the presumed effect. We manipulate the similarity of the 
items in the assortment by varying the way in which respondents choose their preferred item. 
Previous research has shown that when respondents are asked to reject items from an 
assortment they do not want (as opposed selecting the most preferred item), respondents 
focus on the attributes that discriminate the options, which decreases the perceived similarity 
between the items in the assortment (Chakravarti et al., 2006; Levin, Jasper, & Forbes, 1998). 
If goal-based similarity underlies the hypothesized effect of goal-derived assortments on 
consumer choice, the effect will be less likely to occur when respondents reject the 
nonpreferred items. 
5.1 Method 
We recruited 192 individuals from an online pool of paid US respondents. We filtered out 
respondents (n = 10) who indicated ‘no’ on the question whether in their honest opinion we 
should use their data, leaving a sample of N = 182 (37.4% women, 62.6% men; 4.4% < 25 
years, 63.7% 25-40 years, 29.7% 41-65 years, 2.2% > 65 years). Participants were randomly 
assigned to the conditions of a 2 (task: choose vs. reject) x 2 (assortment organization: random 
vs. goal-derived) between-subjects design. Similar to the previous studies, we asked 
respondents to imagine a scenario in which they were buying a product with a particular 
consumption goal in mind. In this study however, we asked respondents to either select their 
most preferred item or to reject all unwanted items until only one item, the item of their 
choice, remained. The assortments (consisting of six items, described on five attributes) were 
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again either organized in a random way or by consumption goal. This time however, 
respondents made two subsequent choices in two different product categories: cars and 
cereal, with respectively an activated eco-friendliness and health goal (see Appendix G for the 
exact instructions, stimuli and attributes).  
5.2 Results and discussion 
Each of the 182 respondents made a choice in two product categories. We hypothesized that 
when respondents were asked to reject the unwanted items in the goal-derived condition, 
the choice share of the goal-maximizing item would be higher than when asked to select their 
most preferred item. The manipulation of the choice task should have no effect in the random 
assortment condition. 
Table 5 summarizes the choice shares of the goal-maximizing items. In both product 
categories, results show no main effects of type of choice task (cars: χ²(1) = 1.714, p = .190; 
cereal: χ²(1) = 0.970, p = .325) and assortment organization (cars: χ²(1) = 0.726, p = .394; 
cereal: χ²(1) = .040, p = .842). However, in the assortment of cars, the interaction of the two 
experimental factors is marginally significant (χ²(1) = 3.374, p = .066); respondents in the 
selection condition are more inclined to choose the most eco-friendly car in the goal-derived 
organization (46.8%), compared to the random assortment structure (29.2%). The opposite 
pattern is observed when respondents are asked to first reject all unwanted items (33.3% in 
the goal-derived condition versus 42.2% in the random condition). In other words, when the 
similarity of the items decreases (rejection task), the random assortment appears to be more 
effective in guiding consumers to the most eco-friendly car than the goal-derived assortment. 
However, when the goal-based similarity is not manipulated (selection task), the opposite 
pattern is observed. Based on the hypothesis we expected to find the interaction effect in the 
opposite direction, as is observed in the assortment of cereal. The choice share of the goal-
maximizing item is higher in the random (47.9%) than in the goal-derived organization (42.6%) 
when selecting the preferred item, however choice shares did not differ in the rejection 
condition (35.7% versus 37.8%). In other words, when selecting one box of cereal from the 
assortment, consumers are less likely to choose the healthiest box of cereal when the 
assortment is organized by goals relative to the random assortment structure. This effect 
disappears when the similarity of the items is decreased by the rejection task. However, since 
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this interaction is not significant (χ²(1) = .044, p = .833), results in this product category are 
inconclusive. 
 
Table 5:  
Choice share of the goal-maximizing option as a function of assortment organization and 
choice task  
 Experimental condition 
 Selection Task Rejection Task 
 
Random 
Organization 
Goal-Derived 
Organization 
Random 
Organization 
Goal-Derived 
Organization 
Cars 29.2% (n = 14) 46.8% (n = 22) 42.2% (n = 19) 33.3% (n = 14) 
Cereal 47.9% (n = 23) 42.6% (n = 20) 35.7% (n = 15) 37.8% (n = 17) 
 
For the second part of our hypothesis, we look at the choice shares of the runner-up item 
to see whether and when respondents shift to the second best option in the assortment. 
We theorized that respondents would shift their focus away from the goal-maximizing item 
to the runner-up item when choosing from a goal-derived assortment, and that this effect 
would disappear when rejecting items from the assortment. Results are summarized in 
Table 6. We observe that the choice shares of the runner-up items are higher in the goal-
derived assortment than in the random assortment when respondents select one item from 
the assortment (36.2% versus 31.3% for cars; 40.4% versus 29.2% for cereal). This is in line 
with our hypothesis. When rejecting unwanted items on the other hand, the choice shares 
do not seem to differ in the assortment of cars (38.1% versus 37.8%), but when choosing 
cereal, respondents seem to be more likely to choose the second healthiest product in the 
random assortment than in the goal-derived assortment (44.4% versus 35.7%). In both 
product categories however, main effects of type of choice task (cars: χ²(1) = .438, p = .508; 
cereal: χ²(1) = 2.311, p = .128) and assortment structure (cars: χ²(1) = .001, p = .976; cereal: 
χ²(1) = 0.686, p = .407), and the interaction effect (cars: χ²(1) = .111, p = .739; cereal: χ²(1) 
= 1.950, p = .163) are not significant. 
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Table 6:  
Choice share of the runner-up option as a function of assortment organization and choice 
task  
 Experimental condition 
 Selection Task Rejection Task 
 
Random 
Organization 
Goal-Derived 
Organization 
Random 
Organization 
Goal-Derived 
Organization 
Cars 31.3% (n = 15) 36.2% (n = 17) 37.8% (n = 17) 38.1% (n = 16) 
Cereal 29.2% (n = 14) 40.4% (n = 19) 44.4% (n = 20) 35.7% (n = 15) 
 
Taken together, the results of the third study show that the effect of assortment structure 
might differ depending on the product category and specific consumption goals. Although 
these results are still inconclusive, the data shows different patterns for the choice of an eco-
friendly car and the choice of healthy cereal. Secondly, manipulating the goal-based similarity 
of items could decrease the hypothesized effect in the assortment of cereal, and reverse the 
observed pattern in the assortment of cars. Although further research is needed to confirm, 
these results provide preliminary support for the idea that goal-derived assortment structures 
are not automatically more effective in directing consumers to the goal-maximizing item, and 
that the effect of assortment structure might be driven by goal-based similarity. 
 General discussion 
Assortment planning not only entails the decision of which and how many items to carry in 
the assortment, but involves important strategic decisions on how to structure these items in 
the assortment as well. Recently, retailers have started to organize their assortment based 
on different underlying consumption goals. This stems from the intuitive belief that goal-
derived assortment structures can facilitate consumer choice by leading consumers to the 
item that is most instrumental in attaining their current goal. However, little research has 
focused on the effects of this recent trend on consumer behavior. The research presented in 
this article explores when and how goal-derived assortment structures affect the choice of 
the items in the assortment that maximize goal attainment. Contrary to the believe that this 
type of assortment organization is more effective in guiding consumers to the goal-
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maximizing item in the assortment, this research shows little evidence in favor of this idea 
and even suggests that, in certain circumstances, the opposite might occur. 
In three empirical studies we explore the impact of goal-derived versus random assortment 
organizations on consumer choice. In a first study, we tested the main findings of Geskens 
(2014), showing that the choice share of the goal-maximizing item is lower, and consumers 
shift their preference to the second best item, when choosing from a goal-derived assortment 
structure, compared to a random organization. In our data however, the choice share of the 
goal-maximizing item did not significantly differ between the two assortment structures 
(random versus goal-derived). In other words, the data does not support the hypothesis 
stating that a goal-derived assortment structure can lead to goal-inconsistent choices. The 
intuitive idea on the other hand, that a goal-derived structure would be more effective in 
guiding consumers to the goal-maximizing item, is also not confirmed in the data. 
We explored three possible explanations for these findings: (a) Results from the second study 
suggest that the effect might manifest differently depending on the trade-off between the 
focal and competing goal; (b) The effect might be prone to certain product categories and 
specific consumption goals: in the third experiment, a different pattern is observed in the 
assortment of cars (eco-friendly goal) compared to the cereal assortment (health goal); (c) 
The degree to which the items in the assortment appear similar in instrumentality for goal 
attainment could underlie the presumed effect of goal-derived assortments on consumer 
choice (study 3). 
Our findings suggest the effect is context-dependent and is more likely to prevail in certain 
product categories and consumption goals than in others. However, since our results did not 
reach the significance level, future research is called for to better understand under which 
circumstances goal-derived assortment structures can direct consumers either towards or 
away from the goal-maximizing item.  
Psychological effects typically rely on countless factors like language, phrasing, culture, 
political events, experience of participants etc. (Crandall & Sherman, 2016). Although we 
already explored a couple of reasons why the effect as found by Geskens (2014) did not show 
up in our data, numerous other factors could have disturbed our findings. 
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To illustrate, similar to Geskens (2014), we instructed respondents to choose products with a 
certain consumption goal in mind. However, small nuances in the wording of instructions can 
have an influence on how respondents take account of this information and how they behave 
(Kahneman, 2014). Since consumers in a natural shopping environment usually have several, 
and even competing goals in mind, the extent to which they ignore other goals or not could 
depend on the phrasing and interpretation of the instructions. We cannot rule out the 
possibility that subtle nuances in instructions caused differences in how vividly respondents 
imagined themselves being in this situation and how strongly they adhered to the focal goal. 
Nevertheless, even when the wording and interpretation were successful, factors like 
motivation ( e.g., different monetary incentives) or cognitive load of other parts of the survey 
could have influenced the motivation to carefully perform the choice task. 
Finally, the samples used in the studies consisted of members of the Amazon Mechanical Turk 
(MTurk) panel, which, despite the many advantages, comes with some drawbacks as well. 
Platforms like MTurk are increasingly gaining popularity as a sampling pool for research in 
social science. Although MTurk has a large user base at its disposal, workers are typically not 
restricted in the type of studies they participate in and thus observations across related 
experiments might not be completely independent (Chandler, Meuller & Paolacci, 2013). The 
tendency to participate in related studies increases the likelihood that respondents get 
familiar with the research material and learn about hypotheses, manipulations and common 
experimental paradigms (Chandler et al., 2013). Future research should explore different 
ways of measuring the effect by using a different design and new stimuli. 
The current research could not conclusively show that goal-derived assortments guide 
consumers away from the goal-maximizing items, however, results did also not support the 
contrasting intuitive idea, that these type of assortments are more effective than random 
assortments in guiding consumers towards the item that maximizes goal attainment. Our data 
shows no significant difference in consumer choice between random versus goal-derived 
assortment structures. However, goal-based assortment structures could influence other 
outcome variables as well. When choosing a product from a goal-relevant subset, consumers 
might feel more certain about the fact that their choice is in line with their goals, and 
therefore feel more satisfied as well (Goedertier et al., 2012).  
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Although further research is needed, our findings could have important managerial 
implications for both retailer and manufacturers. For retailers, using goal-derived 
organizations in an attempt to guide consumers to the item that maximizes their current goals 
might not necessarily be effective, and under certain circumstances might even backfire when 
consumers shift their preferences to the second best item in the assortment. This preference 
shift is of importance for manufacturers developing products that are focused on attaining 
specific consumption goals as well. Marketing these products solely as high performing on 
one goal, while neglecting other potential consumption goals, might cause consumers to 
switch to other items in the assortment with lower performance ratings on the focal goal 
attribute, though higher performance ratings on other, or even competing attributes.  
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 Introduction 
Consumers are becoming more willing to purchase ecologically, and to an increasing extent 
expect to find environmentally sustainable products on offer (Olson, 2013; van Doorn & 
Verhoef, 2011; Van Doorn & Verhoef, 2015; Vlaeminck, Jiang, & Vranken, 2014). However, 
assessing the degree of environmental sustainability of different purchase options is often 
challenging for consumers. One reason is that environmental sustainability is not a search 
attribute like price, nor an experience attribute like taste, but a credence attribute; that is, it 
cannot be accurately evaluated by consumers themselves before or even after consumption 
of the product (Ford, Smith, & Swasy, 1988). Because of this, consumers often have to rely on 
Environmental Labelling and Information Schemes (ELIS) to assess the degree of 
environmental sustainability of choice options. One type of ELIS that is particularly 
appreciated by consumers are eco-ratings (Finnerty, Herther, & Stanley, 2011).  
To illustrate the use of eco-ratings, imagine a store where the retailer has scored all products 
in terms of environmental sustainability, for instance on a five-point scale ranging from 1 = 
not environmentally friendly to 5 = very environmentally friendly. Clearly, such an approach 
makes it relatively effortless for consumers to take into account environmental sustainability 
as a choice attribute by offering information that is simple to interpret and that facilitates 
product comparisons. Current examples of eco-rating schemes include Vodafone’s Eco-Rating 
Scheme and the Green Key Eco-Rating Program for hotels, motels and resorts, both of which 
summarize choice options’ environmental sustainability in a readily interpretable five point 
score. As another example, Bernardi, Carlucci, Cornaro, and Bohne (2017) discuss eco-rating 
systems for assessing the environmental impact of buildings, all of which summarize 
environmental performance into easily understood ratings like a score from -1 to +5.  
Remarkably, most if not all currently existing eco-rating schemes are positively framed. That 
is, scores express degrees of environmental sustainability (as opposed to degrees of negative 
environmental impact or unsustainability). However, there is no inherent reason why eco-
ratings would need to be positively framed. Even though some manufacturers and retailers 
probably prefer positive framing to signal the benefits of their products and to position 
themselves as green, negatively framed eco-ratings (e.g., where 1 = very damaging for the 
environment and 5 = not damaging for the environment) may offer advantages, especially 
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from the viewpoint of stakeholders (e.g., governmental bodies, NGO’s) who aim to promote 
environmentally sustainable consumer behavior. The current research aims to test the 
hypothesis that the use of negatively framed eco-ratings (as compared to positively framed 
eco-ratings) increases the importance of environmental sustainability as an evaluated 
attribute. At the same time, we assess how the use of negatively framed eco-ratings affects 
perceived environmental sustainability of the overall product assortment that has been eco-
rated. Finally, we also investigate how effects related to anticipated guilt vs. pride mediate 
the impact of eco-score framing on the importance of sustainability as a product attribute. 
2. Conceptual development 
2.1 Eco-ratings 
The true value of attributes like price or taste can easily be searched for or experienced at the 
moment of purchase or consumption (Ford et al., 1988). Sustainability, however, is often 
referred to as a credence attribute (Vermeir & Verbeke, 2006): consumers do not have the 
expertise or full knowledge of all processes involved in manufacturing the product, and are 
not able to experience environmental impact directly. Since an accurate estimate of the true 
value of a product is very hard to acquire, consumers depend on information provided to 
them by others (e.g., retailers, environmental organizations, governmental bodies, third party 
certifiers) to assess the degree of environmental sustainability, typically in the form of 
Environmental Labelling and Information Schemes (ELIS) (Gruère, 2013).  
The current research focuses on eco-ratings as one specific type of ELIS. We define eco-ratings 
as ratings that quantify the environmental (un)sustainability of all products in a given choice 
set or assortment in a standardized way, using a predefined score range with ordinal or 
interval measurement level. Typically, systems for generating eco-ratings consist of the 
following four components (Bernardi et al., 2017): (1) a specific set of criteria that will be 
considered during the assessment; (2) a rating system that defines how performance on the 
criteria is measured and scored; (3) a weighting system that defines the relative weight of the 
different performance criteria; and (4) the eco-rating, or the output that shows, in a direct 
and comprehensive manner, the results of the environmental performance obtained based 
on the previous components. Since our interest lies in understanding consumer psychological 
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effects of the way eco-ratings are framed, in the current research we focus on the eco-ratings 
themselves while abstracting away from the other three components.  
2.2 Positive versus negative framing of eco-ratings 
According to our definition, eco-ratings have ordinal (or at most interval) measurement level, 
so eco-rated products can be ranked according to their eco-ratings. This sets them apart from 
eco-labels, which have only nominal measurement level (e.g., the USDA organic label and 
other eco-seals). On the other hand, eco-ratings do not have an absolute zero and do not 
correspond to a physical or countable reality. This sets them apart from metrics of 
environmental impact, which have ratio measurement level (e.g., carbon footprints, food 
miles).  
Since eco-ratings do not have a natural zero point, their framing direction is essentially 
arbitrary. As a consequence, in a five point eco-rating one could arbitrarily label the scores in 
positive terms (e.g., 1 = not environmentally friendly, 5 = very environmentally friendly) or in 
negative terms (e.g., 1 = damaging for the environment, 5 = not damaging for the 
environment). Since retailers and marketers typically highlight benefits of products (Kotler & 
Armstrong, 2010), positively framed eco-ratings seem to be the more natural choice. 
However, negative polarity eco-ratings might offer some advantages. For one, it would be 
more consistent with the way metrics of environmental impact (like carbon footprints, food 
miles, etc.) are scaled. With few exceptions, producing, transporting, distributing, purchasing, 
consuming and disposing of products typically impact the environment by damaging it, not 
improving it. In line with this, the zero point of a metric of environmental impact corresponds 
to the absence of impact, e.g., zero carbon emissions, non-use of pesticides, local vs. imported 
produce (i.e., reducing food miles to near-zero), etc.  
This discrepancy between the way eco-ratings are typically framed and the way metrics of 
environmental impact are framed raises interesting questions about how to communicate the 
environmental (un)sustainability of a product. After all, since the framing of information can 
play an important role in product evaluations and consumer choice, (Levin, 1987; Levin, 
Johnson, Russo, & Deldin, 1985; Levin, Schneider, & Gaeth, 1998), the formulation and 
orientation of sustainability should be carefully considered. This is especially true as 
information related to environmental sustainability has been shown to be particularly prone 
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to often unintended heuristic processing and framing effects (Gorissen & Weijters, 2016; 
Kaklamanou, Jones, Webb, & Walker, 2013; Luchs, Naylor, Irwin, & Raghunathan, 2010; 
Newman, Gorlin, & Dhar, 2014; Sörqvist, Haga, Holmgren, & Hansla, 2015; Sörqvist, Haga, 
Langeborg, et al., 2015).  
2.3 The effect of positive vs. negative framing on important outcome 
variables 
In general, the same message can be communicated in different ways and merely changing 
the frame of information can lead to different decision outcomes (Levin et al., 1998). To 
illustrate, the same objective information is given by labeling a product as “75% lean” versus 
“25% fat”; however, consumers will show a strong preference for products with the first label 
over ones indicated with the second (Levin & Gaeth, 1988).  
In what follows, we will develop hypotheses about how negatively framing eco-ratings (as 
compared to the more common practice of positively framing eco-scores) affects several 
important outcomes. Figure 7 displays an overview of the variables involved and the relations 
between them that we will hypothesize. First, we will propose that negatively framing the 
eco-ratings assigned to a choice set or assortment can lead to a valence-consistent shift in 
perceived environmental sustainability of the products in the assortment (i.e., a lower 
perceived eco-level). Also, negatively framing the eco-ratings is hypothesized to result in an 
increase in the importance of the environmental sustainability attribute (i.e., higher eco-
importance), and thus to an increased likelihood that consumers select the most 
environmentally sustainable option (i.e., green choice). Moreover, when assortments carry 
negatively framed eco-ratings (vs. positively framed eco-ratings), consumers anticipate 
feeling more guilt (i.e., higher baseline anticipated guilt) and as result will have lower buying 
intentions (i.e., lower baseline intention). Finally, when assortments carry negatively framed 
eco-ratings, consumers’ anticipated guilt is more strongly affected by a change in eco-rating 
(i.e., stronger anticipated guilt response slope; the distinction between the constructs of 
baseline anticipated guilt and anticipated guilt response slope has not been commonly made 
in previous research, but will be clarified in more detail later on). 
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2.4 Valence-consistent shift in perceived eco-level of the assortment 
To recapitulate, when using eco-ratings, the degree of environmental sustainability of a 
product can be expressed by using either positively or negatively framed eco-ratings or, in 
other words, scores on a scale ranging from ‘low to high environmental friendliness’ versus 
‘high to low environmental damage’. Eco-ratings express environmental sustainability as an 
attribute of a product that is being evaluated, and this raises the question how the descriptive 
valence of the attribute affects evaluative outcomes. Thus, drawing on the typology by Levin 
et al. (1998), negative versus positive framing of eco-ratings can be conceptualized as an 
instance of attribute framing. As such, negatively framing eco-ratings can be expected to lead 
to a valence-consistent shift (Levin et al., 1998). That is, a product is expected to be perceived 
as scoring lower on the framed attribute when the attribute is negatively framed than when 
it is positively framed. In the typology of Levin et al. (1998), attribute framing is 
conceptualized as affecting evaluations of a single stimulus. In a multi-option setting where 
all options have eco-ratings that are all either positively or negatively framed, we expect a 
valence-consistent shift for all the options in the choice set, since they all are eco-rated in a 
similar way. Hence, products with negatively framed eco-ratings are likely to be perceived as 
less environmentally sustainable than products with positively framed eco-ratings. 
The reason proposed in the framing literature for the valence-consistent shift is that 
information is encoded relative to its descriptive valence: positive labeling of an attribute 
leads to an encoding of the information that evokes favorable associations, whereas the 
negative labeling of the same attribute is likely to cause an encoding that evokes unfavorable 
associations (Levin & Gaeth, 1988). Research in psycholinguistics and survey methodology 
also suggests reasons for a valence-consistent shift. Psycholinguistic research in the 
processing of negations and antonyms suggests that ‘sustainable’ may not be identical in 
meaning to ‘not damaging’ and vice versa, just as not being guilty is not quite the same as 
being innocent (Mayo, Schul, & Burnstein, 2004). Negative versus positive eco-ratings may be 
interpreted as covering different ranges of the underlying sustainability dimension, just as a 
scale defined by the endpoints [cold – not cold] might be interpreted as covering a lower 
temperature range than a scale defined by the endpoint [not hot – hot] (Gannon & Ostrom, 
1996). Research on the way that respondents interpret rating scales has shown that unipolar 
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scales, which only explicitly label one category, activate the explicitly labeled category 
(Gannon & Ostrom, 1996). Moreover, according to results presented by Gannon and Ostrom 
(1996), approximately two thirds of the rating scale is interpreted in terms of the activated 
category, while only one third is interpreted in terms of the opposite category. For example, 
a rating scale ranging from ‘not cold’ to ‘cold’ primarily activates the category ‘cold’, whereas 
a rating scale ranging from ‘not warm’ to ‘warm’ primarily activates the category ‘warmth’. 
The cold-labeled scale will cover a range that is closer to the cold pole of the continuum, 
whereas the warmth-labeled scale will cover a range that is closer to the warm pole of the 
continuum.  
Applied to eco-ratings, if we assume that consumers map observed eco-ratings onto a mental 
dimension ranging from very damaging to very sustainable, it is likely that negative polarity 
eco-ratings are on average mapped onto a lower (i.e., less sustainable) range of this 
dimension compared to positive polarity eco-ratings. Thus, negatively framed eco-ratings 
lower the perceived eco-level for an assortment. That is, when eco-ratings are negatively 
framed, consumers perceive all options in the eco-rated choice set as being less 
environmentally sustainable than when the same set is rated with positively framed eco-
ratings.  
H1: Negatively framed eco-ratings lead consumers to perceive the overall choice set 
as being less environmentally sustainable (i.e., a lower perceived eco-level). 
2.5 Goal-related effects of negatively framing eco-ratings 
When evaluating multiple options in a choice set that differ in the extent to which they meet 
a goal, the difference between negatively framed and positively framed eco-ratings can 
implicitly activate different consumer goals (i.e., goal framing). Negative versus positive 
framing focuses attention on the potential to prevent or avoid a loss (negative frame) versus 
the potential to obtain a benefit or gain (positive frame). A classic finding in this light is that 
people are more strongly motivated to engage in an activity when it is negatively framed 
(Meyerowitz & Chaiken, 1987). This stronger impact of negative information on behavior 
stems from a negativity bias in information processing: negative information is more effective 
in attracting attention and has greater influence on people than comparable positive 
information (Meyerowitz & Chaiken, 1987; Levin et al., 1998). In general, people are 
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motivated more strongly to avoid a loss than to obtain a gain of the same size (Levin et al., 
1998).  
Applied to eco-ratings, negatively framed eco-ratings should lead consumers to want to avoid 
environmental damage, whereas positively framed eco-ratings may lead consumers to try and 
contribute to a healthier environment. The former framing is expected to lead to stronger 
motivation than the latter (Levin et al., 1998; Meyerowitz & Chaiken, 1987). As a result, 
environmental sustainability will become more important in evaluating options. 
H2a: Environmental sustainability will gain in importance as an evaluative attribute 
when eco-ratings are negatively (vs. positively) framed.  
For a given choice set, it also follows from H2a that consumers will be more likely to select 
the most environmentally sustainable product when eco-ratings are negatively framed since 
the eco-attribute is more important in such instances; thus, the relation between eco-rating 
and evaluation is stronger, and more environmentally sustainable options become relatively 
more attractive.  
H2b: The increased importance of environmental sustainability as an evaluative 
attribute increases the likelihood that consumers choose the most environmentally 
sustainable option. 
In combination, H2a and H2b imply that an increase in eco-importance mediates the positive 
effect of negative eco-rating framing on green choice.  
2.6 Pride versus guilt 
Sustainability is by its very nature complex and subject to moral considerations, since 
environmental impact relates to distal effects that are not immediately experienced by 
consumers but instead have long-term effects for society as a whole (Bray, Johns, & Kilburn, 
2011). The choice of sustainable products therefore depends on consumers’ social 
responsibility in addition to individual needs and wants (Vermeir & Verbeke, 2006). The moral 
dimension of sustainable consumption is not only expressed in social benefits (upholding 
‘good values’) but also includes personal satisfaction and pride when behaving in line with 
one’s own environmental values (Brekke, Kverndokk, & Nyborg, 2003; Starr, 2009). A violation 
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of these norms, however, can result in feelings of discomfort and guilt (Gregory-Smith, Smith, 
& Winklhofer, 2013).  
A vast amount of research shows that self-conscious emotions (like pride, guilt and shame) 
drive judgements, perceptions, decisions and actions (Baumeister, Stillwell, & Heatherton, 
1994; Leith & Baumeister, 1998; Retzinger, 1987; Stipek, 1995), but only recently has the role 
of these emotions been studied in ethical intentions and choices in the area of environmental 
concern (Gregory-Smith et al., 2013). In contrast to basic emotions that are evoked by 
external causes, self-conscious emotions occur when events are ascribed to internal causes. 
Feelings of guilt and shame tend to be evoked when failure is attributed to an individual’s 
own actions (good versus bad behavior) and ability, respectively, while pride is evoked in case 
of internally attributed success (Tangney, Stuewig, & Mashek, 2007; Tracy, Robins, & Tangney, 
2007; Weiner, 1985; Weiner, Graham, & Chandler, 1982). As in the context of the current 
research evaluations of one’s anticipated actions are more relevant than evaluations of one’s 
ability, we focus on anticipated feelings of guilt vs. pride as outcomes of eco-ratings on 
products and the way they are framed.  
In what follows, we will make a distinction between consumers’ baseline anticipated guilt and 
consumers’ anticipated guilt response slope. To clarify these constructs, consider the graph 
in Figure 8, which visualizes hypothetical regression functions relating anticipated guilt to 
product eco-ratings that are either positively or negatively framed. In a first scenario, shown 
in panel A of Figure 8, negatively (versus positively) framing eco-ratings only affects baseline 
anticipated guilt: consumers anticipate more guilt in the negative framing condition, and this 
heightened anticipated guilt holds across all eco-rating levels (hence the parallel regression 
lines, indicating a main effect of framing on anticipated guilt). By contrast, in the other 
scenario, shown in panel B of Figure 8, negative (vs. positive) eco-rating framing makes the 
anticipated guilt response slope steeper. That is, anticipated guilt decreases more strongly as 
a function of eco-rating in the negative (vs. positive) framing condition. This shows up as an 
interaction effect changing the slope of the regression line of anticipated guilt as a function 
of eco-rating.  
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Figure 8: Hypothetical effects of framing on baseline anticipated guilt vs. anticipated guilt 
response slope 
Panel A: Framing affects baseline anticipated guilt only 
 
 
 
 
Panel B: Framing affects anticipated guilt response slope only 
 
 
The two effects (on baseline level and slope of anticipated guilt) are not mutually exclusive, 
but if they occur in combination, the interpretation of the main effect (i.e., baseline 
anticipated guilt) depends on where the regression function’s intercept is located. Given the 
non-ratio measurement level of eco-ratings, this is an essentially arbitrary choice. As 
developing and producing products that are environmentally friendly typically requires 
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investments (Newman et al., 2014), for the sake of parsimony we will assume that typical 
products tend to have a low eco-rating. In Figure 8, a low eco-rating corresponds to an eco-
rating of 1, which therefore serves as the location for the intercept in the graph. 
Building on the foregoing conceptual framework, we predict that consumers will have higher 
baseline levels of anticipated guilt (vs. pride) when considering a choice set in which the 
options carry negatively framed eco-ratings. The reason is as follows. When using a positive 
frame for eco-ratings, consumers are seemingly offered the option to engage in (varying 
degrees of) environmentally friendly behavior, a praiseworthy action that can elicit feelings 
of pride. A negative frame of eco-ratings, on the other hand, shows how damaging the various 
consumption options are. All options can be seen as blameworthy, at least to some extent, 
and therefore elicit anticipated feelings of guilt. This proposed effect corresponds to panel A 
in Figure 8. 
H3a: Negatively framed eco-ratings will lead to a higher baseline level of anticipated 
guilt (vs. pride) than positively framed eco-ratings. 
If consumers anticipate guilt when buying from an assortment, they will probably be less 
willing to buy something from the assortment, since no matter which products they buy, it 
will result in negative affect. Hence, the effect described in H3a is likely to spill over to baseline 
intentions, i.e., the buying intention for all products in the assortment or choice set.  
H3b: Baseline buying intentions are negatively related to anticipated guilt (vs. pride).  
In addition, we expect that negatively framed eco-ratings will have a stronger negative effect 
on anticipated guilt vs. pride (than positively framed eco-ratings). That is, the difference in 
anticipated guilt related to the least versus the most environmentally sustainable product will 
be larger if eco-ratings are negatively framed. We attribute this effect to the positive-negative 
asymmetry. This well-established principle, grounded in the area of impression formation, 
states that positive and negative information is processed differently (Anderson, 1965; Ito, 
Larsen, Smith, & Cacioppo, 1998; Peeters & Czapinski, 1990). The idea that negative 
information tends to be more powerful, more diagnostic and more influential than positive 
information is consistently supported in several research domains, including feedback, 
parenting, relationships, etc. (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001). Most 
importantly, negative information elicits stronger affective and physiological reactions than 
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its positive counterpart (Schwarz, 1990). In line with this, we hypothesize a steeper guilt 
response slope for eco-ratings when they are negatively framed. This proposed effect 
corresponds to panel B in Figure 8. 
H4a: Negatively framed eco-ratings will lead to a stronger effect on anticipated guilt 
vs. pride (i.e., a steeper anticipated guilt response slope) than positively framed eco-
ratings. 
To clarify, consider an assortment with multiple products. H3a predicts that the anticipated 
guilt (vs. pride) associated with purchasing any of the products will be higher when using 
negatively framed eco-ratings (see panel A in Figure 8). By contrast, H4a predicts that 
consumers’ anticipated guilt will be more strongly related to negatively framed eco-ratings 
than to positively framed eco-ratings (see panel B in Figure 8): with negatively framed (vs. 
positively framed) eco-ratings, the difference in anticipated guilt associated with buying the 
lowest eco-rated product vs. the highest eco-rated product will be larger.  
Self-conscious emotions like guilt and pride can play a pivotal role in consumer preference 
and choice, as they are regarded as being motivational in nature (Haidt, 2003; Tangney et al., 
2007). The reason is that these emotions are evoked by a comparison between the actual self 
and the ideal self (Tracy & Robins, 2004). Given the motivational nature of these feelings 
(Haidt, 2003; Tangney et al., 2007), the more strongly higher eco-ratings can reduce 
anticipated feelings of guilt vs. pride, the more motivated consumers should be to buy 
products with higher eco-ratings, and the more important environmental sustainability will 
be as an attribute that drives buying intentions. 
H4b: Eco-importance is negatively related to the effect of eco-ratings on anticipated 
guilt (i.e., anticipated guilt response slope). 
2.7 Overview of empirical studies 
We present two empirical studies. Figure 7 indicates which hypotheses are tested in which 
study. In Study 1, we manipulate eco-rating framing (negative vs. positive) applied to two 
product assortments and use self-reported measures of perceived eco-level and eco-
importance as mediators of its effect on green choice. Thus, this study puts to the test H1, 
H2a and H2b. In study 2, we use a mixed between-/within-subject experiment in which we 
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manipulate eco-rating framing (negative vs. positive) between-subjects, and for each product 
profile we measure anticipated guilt vs. pride as well as buying intention in response to 
varying eco-rating levels (within-subject). This study puts to the test H1, H2a, H3a, H3b, H4a 
and H4b.  
 Study 1 
The objective of the first study was to test the effect of negative eco-rating framing on 
perceived eco-level of the choice set or assortment (H1), on eco-importance, and on green 
choice (through eco-importance) (H2a and H2b).  
3.1 Method 
The sample was composed of Belgian members of an online panel who agreed to participate 
in this study in exchange of a chance to win two movie tickets. Respondents who failed one 
of three instructed response items (e.g., Please click ‘totally disagree’ here) that were 
randomly positioned between the Likert items in the questionnaire (n = 48) were excluded 
from further analyses, leaving a sample of N = 201 respondents. In this sample, 48.9% was 
male, age ranged from 20 to 87 years with a mean of 46.35 (SD = 15.94), and the majority 
(59.7%) enjoyed higher education. 
The experiment was introduced by showing respondents a shopping list (washing liquid and 
baby shampoo) and the instruction that they would soon enter an online shop in which they 
could choose the items they needed out of an assortment of products. We selected these 
product categories as it is plausible that consumers might expect and take into account eco-
ratings for these products; similar products have been used in research on environmentally 
friendly consumer behavior before (Griskevicius, Tybur, & Van den Bergh, 2010; Luchs et al., 
2010). The products were all described on the following characteristics: eco-rating, which was 
either positively or negatively framed; price, which was negatively correlated with 
environmental sustainability, r = .99, as more ecological products are typically priced higher 
(Van Dam & De Jonge, 2015); and fragrance as a filler attribute. To enhance realism, the 
product profiles also contained a small pack shot picture (sized 2.5 cm x 1 cm, with unreadable 
brand name). Appendix H presents the product profiles.  
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Participants were randomly assigned to one of the two eco-rating conditions. In the positively 
framed scale condition, the scale ranged (left to right) from ‘not environmentally friendly’ to 
‘very environmentally friendly’, whereas the negatively framed scale ranged from ‘very 
environmentally damaging’ to ‘not environmentally damaging’. On the next page the 
participants were presented with the assortments of baby shampoo and washing liquid (the 
order of presentation was randomized). Each assortment consisted of six products, all 
described on the three aforementioned attributes, the only difference between the two 
conditions being the orientation of the eco-ratings (negative vs. positive). Respondents were 
asked to choose one product in each product category. After each choice, they were asked to 
rate the environmental sustainability of the assortment, but also (to make the research goal 
less obvious) the price and size of the assortment on 5-point Likert scales (labeled ‘not 
environmentally sustainable at all’ to ‘very environmentally sustainable’; ‘cheap’ to 
‘expensive’; ‘small’ to ‘large’), followed by the question of how important different attributes 
(environmental sustainability, price, fragrance and packaging) were in making their decision 
(measured on a 5-point Likert scale ranging from ‘not important at all’ to ‘very important’). 
Since self-reported measures concerning environmental issues could elicit social desirable 
responses, we included a shortened version of a scale measuring impression management, 
i.e., respondents’ tendency to answer in a way that makes them look good (Steenkamp, De 
Jong, & Baumgartner, 2010). The 10-item scale entailed five positively and five negatively 
framed statements, all measured on a 5-point Likert scale ranging from ‘strongly disagree’ to 
‘strongly agree’. Examples of items are ‘I never take things that don’t belong to me’, and ‘I 
sometimes tell lies if I have to’. 
3.2 Results and discussion 
To test the effect of negative (vs. positive) eco-rating framing, we specify a Structural Equation 
Model in Mplus 8.0. We model consumers’ choice of the most sustainable shampoo and 
choice of the most sustainable washing-up liquid as the two categorical indicators of a latent 
factor (green choice) that acts as the dependent variable. Negative eco-rating framing is 
modeled as the binary independent variable, dummy coded so that zero indicates a positive 
orientation and one indicates a negative orientation. Eco-importance (i.e., importance of 
environmental sustainability as a choice criterion; Composite Reliability or C.R. = .86) and 
CHAPTER 5 
99 
perceived eco-level (i.e., perceived level of environmental sustainability of the assortment; 
C.R. = .63) are modeled as two latent variables with two indicators each (the ratings of 
importance of environmental sustainability and perceived environmental sustainability for 
the two product categories). In line with H2a and H2b, eco-importance is modeled as the 
mediator of the effect of negative eco-rating framing on green choice. At the same time, we 
control for the direct effect of negative eco-rating framing on green choice, as well as the 
indirect effect of negative eco-rating framing via perceived eco-level on green choice (since 
the greenest product might seem more or less attractive as a function of perceived eco-level 
of the whole assortment due to contrast and/or assimilation effects). Impression 
Management (IM) acts as a control variable and is modeled as a latent factor with five parcels 
as its indicators, each parcel consisting of a regular and a reversed IM item to account for 
acquiescence response style. All parcels have statistically significant loadings on the IM factor 
(all p < .001; C.R. = .79).  
Figure 9 displays the model with the structural unstandardized parameter estimates. The 
model was estimated using the default WLSMV estimator (since the indicators of the 
dependent latent variable are categorical) and fits the data well (²(46) = 46.56, p = .449, 
RMSEA = .008, CFI = .999, TLI = .998, WRMR = .563). The results in Figure 9 indicate that 
perceived sustainability level is not significantly affected by negative eco-rating framing. Thus, 
H1 is not supported in this study. By contrast, eco-importance does significantly increase in 
the negative framing condition (H2a) and significantly relates to green choice (H2b). As a 
result, the indirect effect of negative eco-rating framing on green choice through eco-
importance is positive and statistically significant (B = .26, p = .018). This effect cannot be 
attributed to the valence-consistent shift (i.e., the increase in eco-level), since there is no 
significant indirect effect of negative eco-rating framing on green choice mediated by 
perceived eco-level (indirect effect B = -.004, p = .873) 
Study 1 shows that eco-importance is higher when products’ eco-ratings are negatively 
framed (H2a). One limitation of study 1 is that eco-importance was measured with a single 
self-report item. In study 2 we will use a setup where consumers have to express their buying 
intentions for all the products in the assortment. Using a conjoint analysis rationale will allow 
us to infer eco-importance indirectly. Specifically, in line with conjoint analysis theory (Green 
& Srinivasan, 1990), eco-importance will be operationalized as the extent to which higher eco-
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ratings lead to higher buying intentions. Furthermore, while in study 1 price was confounded 
with environmental sustainability, in study 2 price and eco-rating will not be confounded. But 
most importantly, we will put to the test the hypothesized role of anticipated guilt vs. pride.  
Figure 9: Structural Equation Model 
 
Note: * = p < .05, ** = p< .01, *** = p < .001; non-significant parameter estimates are between parentheses and 
have a dotted arrow. IM is included as a control variable. The residual terms of endogenous latent variables not 
related through regression weights are allowed to freely correlate. Statistically significant indirect effect of 
negative eco-rating framing to green choice via importance B = .26, 95%CI = [.05, .48]. 
 Study 2 
4.1 Method 
We collected data among students at a large American University. After deleting 14 
respondents who answered negatively to the question ‘In your honest opinion, should we use 
your data in our analyses in this study? Please answer honestly’ (we used a different way of 
detecting inattentive respondents than in study 1 as we suspected that bogus items were 
sometimes not taken seriously in study 1) and six incomplete responses, in our sample N = 
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267, age ranged from 18 to 23 years (M = 19.5, SD = .68), and 36.3% respondents were 
women. 
We used a 2 (eco-rating framing: negative vs. positive; between-subjects) by 3 (eco-rating 
level: low, medium, high; within-subject) by 3 (price level: low, medium, high; within-subject) 
mixed experimental design. The price manipulation was included to avoid confounding price 
and eco-rating and to make the research objective less transparent. Participants were 
presented with nine fictitious product descriptions of washing liquids. To familiarize 
respondents with the task and the attribute level ranges, they first rated two stimuli that were 
expected to be representative of worst versus best-case stimuli (respectively a product with 
the highest price and the lowest sustainability rating versus a product with the lowest price 
and the highest sustainability rating). Each stimulus consisted of a small pack shot picture (100 
x 160 pixels) with a textual description of the form “Laundry liquid 50 washes (3.2L) with 
[random] fragrance priced at [$7.99 / $9.99 / $11.99]” and a graphic sustainability metric (400 
by 60 pixels) with a score of 1, 3 or 5 out of 5, as illustrated in Appendix I. Picture and fragrance 
were filler attributes, with pictures randomly sampled from a set of nine unbranded washing 
liquid bottle pack shots, and fragrance labels randomly sampled from the set ‘neutral, flowers, 
arctic, ocean, fresh mint, lemon fresh, pine, open skies, perfume free’. Respondents rated 
each stimulus on two seven-point bipolar rating scales probing buying intention (anchored by 
“I would definitely not buy this product” and “I would buy this product”) and anticipated guilt 
versus pride (“I would feel proud - guilty buying this product”). We measured guilt versus 
pride with a single item because theoretically we expect exactly opposite (and hence 
collinear) effects for guilt and pride. Moreover, informal pretests suggested that using two 
items (one for guilt and one for pride) was experienced as redundant by respondents and 
drew disproportionate attention to the construct without adding much value.  
Eco-rating framing was experimentally manipulated between subjects by altering the labels 
of the eco-rating: In the negative framing condition, 1 = ‘very damaging for the environment’ 
and 5 = ‘not damaging for the environment’; in the positive framing condition, 1 = ‘not 
environmentally friendly’ and 5 = ‘very environmentally friendly’. After the task, respondents 
also rated their perceptions of the overall assortment in terms of environmental sustainability 
and price using four seven-point bipolar rating scales for each construct (“On average, how 
would you rate the products in the product assortment you just saw in terms of 
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environmental sustainability? Bad for the environment-good for the environment, 
environmentally sustainable – not environmentally sustainable, caring for the environment – 
damaging for the environment, environmentally irresponsible – environmentally responsible” 
for environmental sustainability, Cronbach’s alpha = .88; “On average, how would you rate 
the products in the product assortment you just saw in terms of price? cheap-expensive, 
overpriced-fairly priced, unaffordable-affordable, prices are low-prices were high” for price, 
Cronbach’s alpha = .83; the price questions acted as distractor measures). Finally, 
respondents also answered a shortened 10-item version of the Impression Management (IM, 
Cronbach’s alpha = .65) scale (Steenkamp, De Jong, & Baumgartner, 2010), using a five-point 
Likert format (labeled ‘strongly disagree’ to ‘strongly agree’). In response to a suspicion probe 
(‘What do you think was the purpose of the task you just completed (i.e., rating various 
laundry detergents)?’), none of the participants reportedly realized that the direction of the 
sustainability metric had been experimentally manipulated; nearly all respondents assumed 
we were investigating the importance of price, sustainability and/or fragrance. 
4.2 Results and discussion 
The data from study 2 have a specific structure, with repeated measures of anticipated guilt 
(vs. pride) and purchase intention for nine products with varying eco-ratings and prices. The 
price manipulation mainly served to avoid confounding price and eco-rating. For reasons of 
parsimony we therefore compute separate averages for anticipated guilt and intention 
ratings across products with the same eco-rating, resulting in three anticipated guilt parcels 
and three intention parcels per respondent (one guilt and one intention parcel for each subset 
of products with the same eco-rating level, i.e., for eco ratings equal to 1, 3 or 5). The current 
approach has the advantage of parsimony (we verified that the conclusions were essentially 
the same with this approach as compared to an approach in which main and interaction 
effects of price were included). Moreover, this data aggregation allows us to model 
parameters of interest as latent factors in a latent curve model; for more background on 
latent curve modeling, please refer to Meredith and Tisak (1990). The latent curve model is 
specified as shown in Figure 10.   
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Figure 10: Latent curve model 
 
Note: guilt1-3 are parcels consisting of three indicators of anticipated guilt each (corresponding to the average of 
three indicators for products with the same eco-rating but different price levels). Similarly, intent1-3 are parcels 
of intention. Parcels based on the same product profiles have freely correlating residual terms to account for 
commonalities in the unique effects of the product profiles. 
For both anticipated guilt and intention, we estimate an intercept factor, which captures the 
individually varying expected baseline level of anticipated guilt (iguilt) or intention (iintent) for a 
product with the minimal eco-rating (i.e., one), and a slope factor, which captures the 
individually varying regression slope between eco-rating and anticipated guilt (sguilt) or 
intention (sintent), capturing the increase in anticipated guilt or intention as a function of a two-
point increase in eco-rating.  
Importantly, the intercept factors offer operational measures of baseline guilt (iguilt) and 
baseline intention (iintent). The slope factors offer (1) operational measure of the eco-rating 
effect on anticipated guilt/pride (sguilt), which we labeled anticipated guilt response slope in 
Figure 7; and (2) an operational measure of eco-importance (sintent). To clarify, in study 1, eco-
importance was measured by means of a self-report item. Here, we use an indirect measure 
that captures the extent to which eco-ratings affect intentions (i.e., sintent). 
These intercept factors and slope factors can now be integrated in a broader structural model 
that allows us to test the hypotheses, as visualized in Figure 7. In the full model, negative eco-
rating framing acts as the independent variable (coded 0 for positive framing, 1 for negative 
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framing) that affects the intercept factor (iintent) and slope factor (sintent) for intention, partially 
mediated by the intercept factor (iguilt) and slope factor (sguilt) for anticipated guilt, 
respectively. Perceived eco-level (modeled as a latent factor with four indicators) partially 
mediates the effects of negative eco-rating framing on the intercept and slope factors of 
anticipated guilt and intention. This way, we test H1, but additionally control for non-
hypothesized effects of eco-level that could be seen as alternative explanations for the effects 
specified under H2, H3 and H4. Impression management was included as a control variable 
and was modeled as in study 1. 
The model shows acceptable fit to the data (²(76) = 123.573, p = .0005, RMSEA = .048, CFI = 
.961, TLI = .945, SRMR = .055. Figure 11 reports the parameter estimates. The results are as 
follows. In contrast to study 1, negative eco-rating framing does lead to a lower perceived 
level of environmental sustainability of the products in the assortment (i.e., eco-level). This 
effect on eco-level does not have further downstream effects on the intercept or slope factors 
of intention. 
Figure 11: Model  
 
Note: * = p < .05, ** = p< .01, *** = p < .001; non-significant parameter estimates are between brackets and 
have a dotted arrow. IM is included as a control variable. The residual terms of endogenous latent variables not 
related through regression weights are allowed to freely correlate. Statistically significant indirect effects are as 
follows: negative eco-rating framing to iguilt to iintent B = -.36, 95% bootstrapped CI = [-.57, -.17]; negative eco-
rating framing to sguilt to sintent B = .22, 95% bootstrapped CI = [.09, .36]. Total effects of negative eco-rating 
framing on iintent B = -.53, 95% bootstrapped CI =[-.81, -.25], and on sintent B = .42, 95% bootstrapped CI = [.23, 
.62] 
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Negative eco-rating framing has a significantly positive effect on the intercept factor of 
anticipated guilt and a significantly negative effect on the slope factor of anticipated guilt. 
This means that in the negatively framed condition, participants anticipate more guilt when 
thinking of buying a product with a low eco-rating, in line with H3a, but also anticipate a 
significantly stronger guilt-reducing effect (i.e., a more negative slope) for products with 
higher eco-ratings, in line with H4a. Furthermore, the intercept factor for intention is 
significantly and negatively related to the intercept factor for anticipated guilt, indicating that 
higher baseline levels of anticipated guilt relate to lower baseline levels of intention, in line 
with H3b. The significant indirect effect from negative eco-rating framing to baseline 
intention via baseline guilt (Indirect B = -.36, p < .001) shows that baseline anticipated guilt 
mediates the effect of negative eco-rating framing on baseline intention, with the net effect 
being that intentions for products with a low eco-rating are lower in the negatively framed 
eco-rating condition. Also, the anticipated guilt slope factor is significantly negatively related 
to the intention slope factor, in support of H4b. Thus, the anticipated guilt slope factor 
mediates the effect of negative eco-rating framing on the intention slope factor (Indirect B = 
.22, p < .01), in such a way that eco-ratings more strongly influence intentions due to their 
stronger guilt-reducing effects in the negative framing condition. Finally, there is still a 
significant direct effect of negative eco-rating framing on eco-importance (sintent) after 
controlling for the effects of anticipated guilt. 
To clarify the meaning of how negative eco-rating framing affects relevant outcomes captured 
by the intercept and slope factors in the model, Figure 12 visualizes the model-implied 
average relation between eco-score on the one hand, and anticipated guilt (vs. pride) and 
intention on the other hand.  
  
HOW NEGATIVELY FRAMED ECO-RATINGS LEAD TO CONSUMPTION THAT IS ‘LESS DAMAGING’ TO THE ENVIRONMENT 
106 
Figure 12: Estimated relation between eco-rating and outcome variables  
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 General discussion  
5.1 General conclusion and discussion 
As hypothesized, negatively framing eco-ratings increases the importance of environmental 
sustainability as a choice criterion (relative to positively framing eco-ratings), making it more 
likely that consumers select the most sustainable option from a choice set (Study 1). 
Moreover, the results of study 2 demonstrated that consumers anticipate more guilt (i.e., 
higher baseline anticipated guilt) in the negative eco-rating framing condition about buying 
products in general, resulting in lower buying intentions (i.e., lower baseline intention). We 
further showed that a change in eco-ratings affects anticipated guilt more strongly when a 
negative versus positive framing orientation is used (i.e., stronger anticipated guilt response 
slope), meaning that the least sustainable products elicit more anticipated guilt than the most 
sustainable products, and that this difference is larger in the negative versus the positive eco-
rating condition. Since anticipated guilt drives buying intentions in such a way that higher 
levels of guilt reflect in lower buying intentions, and anticipated guilt is higher in the negative 
(opposed to positive) framing condition, intentions for the least sustainable products are 
lower in the former than in the latter. Moreover, we showed that eco-ratings have a stronger 
guilt-reducing effect in the negative (vs. positive) framing condition: consumers expect that 
their feelings of guilt will be reduced more strongly for more sustainable products, leading to 
higher buying intentions for the greenest products.  
In study 2, but not study 1, we found that consumers’ perception of an assortment’s 
environmental sustainability is negatively affected by the use of negatively framed eco-ratings 
(i.e., valence-consistent shift). The most likely reason for the discrepancy between study 1 
and study 2 in this regard relates to the nature of the task and its outcome: in study 1, 
consumers selected one product from a choice set. In the negative framing condition they 
were more likely to select the most environmentally sustainable product, which may have 
increased their focus on the greenest product and reduced attention to other, less 
environmentally sustainable products in the choice set. By contrast, in study 2, participants 
had to rate all products, without getting the opportunity to select a specific product (and 
reject the others). Although this shift in perceptions did not relate to lower buying intentions 
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in our study, this effect requires further research as the change in environmentally 
sustainability perceptions of the assortment can have other important practical implications 
(e.g., when this leads to lower environmental sustainability ratings of a retailer based on the 
perceptions of its assortment). 
Our findings support the hypothesized role of increased importance of sustainability as an 
attribute in the effect of negatively framing eco-ratings on choice likelihood of the most 
sustainable product in the assortment. This is in line with the literature on the negativity bias, 
which states that negative information is assigned more weight than positive information 
(Baumeister et al., 2001), and with research on the motivating effect of negatively labeling 
unsustainable products instead of positively labeling sustainable choices (Grankvist, 
Dahlstrand, & Biel, 2004; Van Dam & De Jonge, 2015). By using negatively framed eco-ratings, 
sustainability becomes more important as an attribute, and weighs more heavily in shaping 
intentions and making a selection as compared to when a positive frame of eco-ratings is 
used. Furthermore, when the environmental sustainability of choices is indicated in terms of 
how damaging they are for the environment, higher levels of self-conscious emotions like 
guilt associated with buying any product of the assortment are anticipated, compared to a 
situation in which the degree of environmental friendliness of products is indicated. For 
products with low eco-ratings, these feelings of guilt will be higher than for products with 
higher eco-ratings. Our findings add to the literature by showing that these self-conscious 
emotions of guilt and pride are not only drivers and motivators of consumer choice in general, 
but of environmentally sustainable consumer decisions specifically, a research area that 
remained largely unaddressed in the past (Baumeister et al., 1994; Gregory-Smith et al., 2013; 
Leith & Baumeister, 1998; Retzinger, 1987; Stipek, 1995; Weiner, 1985). More specifically, 
stronger feelings of guilt, evoked by negative information, reduce intentions of buying 
relatively less sustainable products on the one hand, and, by expecting a stronger decrease 
of these negative feelings, motivate consumers to choose environmentally sustainable 
products on the other hand.  
Although these studies provide useful insights into how the framing of eco-ratings influences 
consumer perception, self-conscious emotions, intention and preference, future research 
should replicate the effects in actual consumer decisions in order to generalize the findings 
to consumer behavior in real life. Another interesting direction for future research is 
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determining the role of environmental concern and environmental sustainability-related 
personal norms in this effect of negative versus positive framing. When an individual is highly 
concerned about the environment and believes a good person is someone who is respectful 
of the environment, this concern will most likely be part of his/her identity goals (Tracy & 
Robins, 2004). Negative information could be a threat to these goals, leading to a greater 
discrepancy between the current and ideal self, stronger feelings of anticipated guilt and a 
higher motivation to behave according to their norms and values, as compared to people with 
a lower concern for the environment or without strong moral obligations towards sustainable 
behavior.  
 The current research focused on eco-ratings, as these can presumably be a viable 
communication tool to inform consumers about the relative sustainability of products in an 
assortment (Finnerty et al., 2011). What, then, do our results imply for the application of eco-
ratings? We show that consumer perceptions, motivations and preferences change by the use 
of positively versus negatively framed eco-ratings. When the goal is to emphasize the 
environmental (un)sustainability of products and to encourage consumers to choose the most 
environmentally sustainable products from an assortment (despite the incidental premium 
price), negatively framed eco-ratings appear most effective. Although governments and 
retailers will probably both adhere to this goal, there are possible drawbacks for retailers to 
this approach. Study 2 suggests that consumers could perceive the assortment as being less 
sustainable when negatively framing eco-ratings, which can work against retailers’ efforts to 
create a more sustainable image. Overall buying intentions did not change in our study. That 
is, in study 2 the intercept and/or slope factors of intentions were not significantly affected 
by the negative framing manipulation. But, consumers did experience more anticipated guilt 
about buying products from the assortment than consumers making decisions based on 
positive information. Future research should further explore the long-term consequences of 
these feelings of guilt because when consumers repeatedly experience negative feelings 
about their purchase, this could possibly result in buying less in the future. Since a negative 
orientation appears most effective in increasing the importance of sustainability and 
motivating sustainable behavior, and a positive orientation seems more suitable to create a 
more sustainable image, the use of eco-ratings raises interesting challenges for both retailers, 
third-party certifiers and governments. Depending on the goal the certifier wants to achieve, 
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either the positive or the negative polarity of eco-ratings may be more suitable. The choice 
for negatively versus positively framed eco-ratings will have differential consequences for 
manufacturers as well: those producing products with high sustainability scores will probably 
benefit more when a negative frame is used, while manufacturers producing products at the 
lower end of the sustainability scale will prefer positively framed eco-ratings to avoid extreme 
negative associations.  
5.2 Relation to previous work on negative vs. positive framing in eco-
labels 
Some previous research has studied differential effects on attitudes, preference and choice 
of negative versus positive eco-labels. Grankvist et al. (2004) find that consumers with an 
intermediate interest in environmental issues are more affected by a negative label than by 
a positive label. Van Dam and De Jonge (2015) study different ethical labels, including eco-
labels, and compare the effects of negative versus positive information on attitude, 
preference and choice. Most importantly, their results indicate that negative labels (e.g., non-
eco products are marked) more strongly affect attitude, preference and choice than do 
positive labels.  
While previous research on framing effects for eco-labels offers highly relevant insights, these 
insights cannot simply be extrapolated to framing effects in the context of eco-ratings. An 
important difference between eco-labels and eco-ratings is that eco-labels do not make 
environmental sustainability a common attribute (i.e., an attribute on which all considered 
options have values), whereas eco-ratings do provide consumers with information on all 
options in a choice set. Choice situations based on attributes with information for all options 
have been shown to be qualitatively different from choice situations involving attributes with 
information for only some options. Kivetz and Simonson (2000) demonstrate that consumers’ 
tendency to attach more weight to common attributes, compared to attributes for which not 
all options have values (i.e., unique attributes), often results in intransitive preferences. 
Furthermore, it has been shown that evaluation and choice from a nonalignable assortment 
(where options are characterized by unique, non-comparable features) is more cognitively 
demanding and results in overchoice (Gourville & Soman, 2005). Hence, since eco-labels 
induce non-alignability in an assortment by introducing an attribute for which non-labeled 
CHAPTER 5 
111 
options have no known value, they may make it harder for consumers to evaluate different 
options. By contrast, eco-ratings provide information on all options in the choice set. In sum, 
assortments with eco-labels are not psychologically equivalent to assortments with eco-
ratings.  
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This dissertation studied different ways of communicating the environmental impact of 
products, and focused on how this sustainability related information is processed and 
understood by consumers. The three studies in this dissertation relate to three types of 
Environmental Labelling and Information Schemes (ELIS), distinguished by their measurement 
level: metrics of environmental impact (ratio), eco-labels (nominal) and eco-ratings 
(ordinal/interval). We illustrated several unintended effects related to the type of 
communication tool that is used. 
Metrics of environmental impact (e.g., carbon footprints) are based on calculations of the 
environmental impact of the different stages of a product’s life cycle and are expressed in 
terms of a countable, physical dimension. Eco-labels (e.g., Euroleaf) indicate whether a 
product adheres to specified criteria or not (Sitarz, 1994) and therefore signals the above-
average sustainability performance of a certified product. Eco-ratings (e.g., Green Key Eco-
Rating Program) indicate the relative performance of a product’s sustainability on a scale, and 
are primarily developed to compare products within a product category or assortment.  
Each of the above-mentioned communication tools generate specific research questions. 
First, the quantitative information that is provided by metrics of environmental impact raises 
the question whether consumers are able to evaluate the environmental impact of a 
combination of products accurately. Instead, the complexity of this type of information might 
initiate the use of heuristics and possibly result in a violation of additivity, in which the total 
environmental impact is seen as less than the individual impact of the products (Gilovich, 
Griffin, & Kahneman, 2002; Tversky & Kahneman, 1974). Second, the nominal information 
provided by eco-labels typically leads to the categorization of products with label vs. products 
without labels, or products belonging to the sustainable vs. the unsustainable category. The 
degree of environmental impact of products within the same sustainability category can still 
objectively differ even if they all carry the sustainability label. However, will consumers still 
recognize these differences, or will they perceive these labeled products as being equal on 
this attribute? Third, eco-ratings can be framed in a positive or in a negative way, as opposed 
to metrics that indicate a negative impact, and eco-labels that indicate a positive sustainability 
performance. The arbitrariness of framing orientation raises a research question particularly 
relevant for eco-ratings: what framing orientation (positive vs. negative) is most effective in 
guiding consumers towards more sustainable choices?  
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In the following, we will summarize the main findings related to these research questions, link 
the results to theoretical and practical contributions and suggest interesting routes for future 
research.  
The first empirical chapter (Chapter 3: The negative footprint illusion: Perceptual bias in 
sustainable food consumption) focused on how consumers process information conveyed by 
metrics of environmental impact. More specifically, we highlighted a perceptual bias that can 
occur when consumers estimate the carbon footprint of food. When a sustainable food item 
(e.g., organic salad) is added to a main dish (which is less sustainable), consumers believe that 
the total meal (main dish + organic salad) produces a lower carbon footprint than the main 
dish alone. It appears that consumers erroneously average the impact of the sustainable and 
unsustainable products, instead of adding them together. We refer to this misperception as 
‘the negative footprint illusion’ and attribute this phenomenon to human’s tendency to use 
heuristics, i.e., categorization, when faced with complex information (Rozin, Ashmore, & 
Markwith, 1996; Tversky & Kahneman, 1974). Our results further showed that the effect holds 
when a more additive (vs. categorical) mindset is induced but disappears when consumers 
are able to compare different meals in a within-subjects design. We suggest that this illusion 
is a function of the presence of the organic label, but our results remain inconclusive in this 
regard.  
Our findings contribute to the literature on perceptual biases by showing that the negative 
calorie illusion is not limited to the context of health and food (Chernev, 2012; Chernev & Gal, 
2010), but can prevail in a different, more complex context of sustainable food consumption 
as well. Furthermore, we identified an important boundary condition to this effect: when 
consumers rated a sequence of meals, the illusion did not show up. It seems that in this 
setting, consumers used a more comparative mindset and primarily focused on the absence 
or presence of the side dish.  
We suggest the presence of an organic label strengthens the illusion, which provides 
interesting insights in how labels can affect consumers’ sustainability perceptions. By 
stimulating a categorical mindset, labels could lead to an oversimplification of the available 
information (good vs. bad products). This dichotomous mindset might increase the chance on 
misperceptions like the negative footprint illusion. Ultimately, these biased perceptions could 
lead consumers to increase their consumption deliberately in an attempt to reduce their 
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environmental impact. In contrast to the simplicity of labels, metrics of environmental impact 
provide information that is as close to the true degree of sustainability of products as possible. 
However, consumers might find it hard to grasp the meaning of their quantified output, e.g., 
amount of CO2 caused by the production of the product (Upham, Dendler & Bleda, 2010). 
When faced with a complex environment, consumers typically rely on simplifying heuristics 
like categorization, which again can lead to misperceptions as previously discussed. One 
possible route to mitigate this bias is to help consumers break down the complex information 
provided by metrics, by mapping environmental impact on a scale. In study 1, we quantified 
carbon footprints on a rating scale, with each scale point corresponding to a certain amount 
of CO2 emissions. These types of scales can induce a more additive mindset and, since the 
quantified information is visualized for consumers, this can facilitate the comparison of 
products with varying impact on the environment and therefore help in understanding the 
relative sustainability of products. 
Instead of focusing on labelling individual products, the second empirical chapter in this 
dissertation (Chapter 4: The (in)effectiveness of goal-derived assortment structures) 
examined the practice of labelling (subsets of) assortments. We explored when and how 
organizing and labelling assortments based on underlying consumption goals is effective in 
guiding consumers to the item that maximizes goal attainment. In this study, we structured 
an assortment of cars in a random vs. a goal-derived way, in which we labeled the different 
subsets of cars into “Green”, “Adventure” and “Sports”. This reflects a recent trend among 
retailers who attempt to simplify the choice process and help consumers find the item that 
best serves their goal. We hypothesized however, that consumers with an eco-friendly goal 
in mind would not choose the most eco-friendly car from this goal-derived assortment, since 
all cars in the “Green” category would appear equally eco-friendly. Therefore, consumers 
would shift their attention to other (goal-irrelevant) attributes to differentiate the cars.  
Our findings could neither incontestably support this hypothesis, nor the intuitive idea that 
goal-derived assortments would be more effective in guiding consumer behavior: no 
significant differences in sustainable choice were found between the use of a goal-derived 
versus a random assortment structure. The results suggest that the presumed effect depends 
on nuances in the context, like the trade-off between performance on goal-relevant and goal-
irrelevant attributes, and that certain product categories and/or consumer goals are more 
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likely to elicit the effect, such as food and health goals. We suggest that the similarity between 
the items on their performance on the goal-relevant attribute drives the presumed effect. 
Although we found preliminary support for this idea, further research is needed to confirm 
this theory. 
These findings contribute to the literature on goal-based consumer decisions by showing that 
labelling an assortment by consumer goals might not always lead to goal-consistent choices. 
Our results show that assortment labels can guide consumers to the goal-relevant subset, but 
do not guarantee they will choose the item with the highest utility to achieve their desired 
goal. 
Next to the theoretical contributions, our findings could have important practical implications 
as well: organizing assortments based on consumer goals might not be effective in leading 
consumers to the goal-maximizing item. Consumers might end up with items performing 
better on goal-irrelevant attributes, but lower on eco-friendliness. Further, this study sheds 
light on whether and when goal-derived assortment structures can counterintuitively lead to 
goal-inconsistent consumer choices. Our results show that goal-derived assortments do not 
perform better, nor worse than assortments organized in a random way. Although these 
findings are interesting in itself, future research should examine the specifics of this effect 
and investigate under which circumstances goal-derived assortment structures lead to goal-
inconsistent choices by for example, testing different product categories and consumer goals. 
The last empirical chapter in the dissertation (Chapter 5: How negatively framed eco-ratings 
lead to consumption that is ‘less damaging’ to the environment) examined the effect of 
framing orientation of eco-ratings on sustainability perceptions, importance of sustainability 
as a choice criterion, and sustainable consumer behavior. We showed that sustainability 
becomes more important as a choice criterion when a negatively vs. positively framed eco-
rating is used, and that this increases the choice likelihood of the most sustainable item in the 
assortment. We further demonstrated that highlighting the negative, damaging, aspects of 
products by using negatively framed eco-ratings (e.g., a rating scale ranging from 1 = not 
damaging for the environment, to 5 = very damaging for the environment) increases 
anticipated guilt about buying products from the assortment. These negative feelings are 
strongest for the least sustainable product in the assortment and decrease most when buying 
the most sustainable products. Finally, when consumers were asked to rate a series of 
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products, all indicated by negatively framed eco-ratings, they perceived the assortment as 
being less sustainable than when eco-ratings are positively framed. We did not find this effect 
when consumers were given the task to select one product from an assortment.  
These results are in line with, and add to the literature on the negativity bias and research on 
the motivating effect of negative vs. positive labelling (Baumeister, Bratslavsky, Finkenauer, 
& Vohs, 2001; Grankvist, Dahlstrand, & Biel, 2004; Van Dam & De Jonge, 2015): negative 
information gets more weight in the decision and appears to be a better motivator for 
sustainable behavior than positive information. Additionally, we link this effect to self-
conscious emotions like anticipated pride vs. guilt and show that in the context of negatively 
framed eco-ratings, guilt can be an important driver of sustainable consumer choice.  
Our findings have important implications for all stakeholders concerned about promoting 
sustainable consumption. Encouraging consumers to choose the most eco-friendly product 
appears to be most effective when using negatively (compared to positively) framed eco-
ratings on products. The downside for retailers however, is reflected in lower sustainability 
perceptions of the assortment, which in the longer term could interfere with their efforts to 
establish a green image. On top, when consumers feel guiltier about buying products in 
general, this could possibly lead to less consumption in the future. Although we did not find 
any negative effects on purchase intentions, it is plausible that these feelings of guilt could 
affect consumer behavior in the longer term. In light of current concerns about the impact of 
overconsumption on climate change however, this could be a beneficial side effect. 
This dissertation tested diverse effects on sustainable consumption behavior, specifically 
related to each of the three communication tools. This approach provides useful insights in 
how the different types of ELIS can elicit certain unintended effects, but does not allow 
comparing the effectiveness of one type against the other directly. Future research should 
explicitly test the comparison of the different types of ELIS in order to provide 
recommendations on when and under which circumstances each tool is most effective. Based 
on the findings of the three studies, we can already make some inferences about the 
effectiveness of the tools. Metrics of environmental impact and eco-labels are both prone to 
oversimplification, the former since the complexity of information causes consumers to use 
heuristics like dichotomization, the latter because it strengthens a categorical mindset. 
Although further research should explore the long-term effects of eco-ratings, these tools 
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appear particularly promising in both informing consumers and guiding consumer behavior 
towards more sustainable choices. For one, they create alignability in the assortment in a way 
that consumers can easily compare products across product categories, and second, the 
framing orientation is arbitrary and experimenting with a negative frame could lead to 
beneficial results. The effectiveness of a positive versus a negative orientation most likely 
depends on the certifier’s goals: retailers’ priorities might lay in building a sustainable image, 
while governments might want to discourage overconsumption.  
One possible approach to test these inferences and compare the three types of ELIS in a direct 
way can be to use stimuli that have a known carbon footprint. This score can easily be mapped 
on an eco-rating scale (positively or negatively framed), or expressed by a label (e.g., carbon 
neutral). Respondents could then choose their preferred item from an assortment of products 
for which the environmental impact is indicated by one of the three communication tools. 
This follow-up study should include the importance of sustainability as a choice criterion, 
purchase intentions and consumer choice as outcome measures. Based on our findings 
however, other variables would give interesting insights as well. Cognitive load could indicate 
whether certain types of ELIS are hard to process and could therefore signal the increased 
likelihood of using heuristics. Next, since sustainability related information can elicit feelings 
of guilt and lower the sustainability perception of assortments, long-term consequences such 
as customer loyalty and self-perception should be examined, as well as the possible spill-over 
of negative associations of the assortment’s sustainability on the image of the retailer.  
In this dissertation, we showed several unintended effects on consumer perceptions and 
behavior, related to different types of Environmental Labelling and Information Schemes. 
These findings can have important implications for all parties involved in guiding consumers 
towards more sustainable choices.  
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6. Appendix A: Experimental stimuli Study 1 (Chapter 3) 
Example meal 
 
Meal-only condition 
 
Meal plus sustainable side condition 
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Meal plus non-sustainable side condition 
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7. Appendix B: Experimental stimuli Study 2 (Chapter 3) 
Burger only 
 
 
Burger plus sustainable side 
 
 
Burger plus non-sustainable side 
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8. Appendix C: Experimental stimuli Study 3 (Chapter 3) 
Example meal 
 
Meal-only condition 
 
Meal plus sustainable side condition 
 
 
 
 
 
Meal plus non-sustainable side condition   
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9. Appendix D: Experimental stimuli Study 4 (Chapter 3) 
Example meal 
 
Bundle 1 version 1 
 
Bundle 1 version 2 
 
Bundle 2 version 1 
 
Bundle 2 version 2 
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Bundle 3 version 1 
 
Bundle 3 version 2
 
Bundle 4 version 1 
 
Bundle 4 version 2 
 
Bundle 5 version 1 
 
Bundle 5 version 2 
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Bundle 6 version 1 
 
 
Bundle 6 version 2 
 
Bundle 7 version 1 
 
Bundle 7 version 2 
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Bundle 8 version 1 
 
Bundle 8 version 2 
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10. Appendix E: Experimental stimuli Study 1 (Chapter 4) 
Instructions Study 1 
Imagine you are looking to rent a car. 
Because you are concerned about the environment, you want to rent a car that pollutes as 
little as possible. 
For the same price, you can rent one of the following cars. 
Which one would you choose (please select the car by clicking on the corresponding 
picture)? 
 
Condition 1: Random organization
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Condition 2: Goal-Derived organization 
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11. Appendix F: Experimental stimuli Study 2 (Chapter 4) 
Instructions Study 2 
Imagine you are looking to rent a car. 
Because you are concerned about the environment, you want to rent a car that pollutes as 
little as possible. 
For the same price, you can rent one of the following cars. 
Which one would you choose (please select the car by clicking on the corresponding picture)? 
 
Condition 1: Random organization 
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Condition 2: Goal-Derived organization
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12. Appendix G: Experimental stimuli Study 3 (Chapter 4) 
Instructions Study 3 - Cars 
Imagine you are looking to buy a new car and you are particularly concerned about its 
environmental impact (you want to pollute the environment as less as possible). 
For the same price, you can buy one of the following cars. 
Which one would you choose (please select the car by clicking on the corresponding 
picture)? 
 
Condition 1: Random organization 
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Condition 2: Goal-Derived organization 
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Instructions Study 3 - Cereal 
Imagine you need to buy a box of cereal and you are particularly concerned about its 
healthiness (you want your cereal to be as healthy as possible). 
For the same price, you can buy one of the following boxes of cereal. 
Which one would you choose (please select the box of cereal by clicking on the corresponding 
picture)? 
 
Condition 1: Random organization 
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Condition 2: Goal-Derived organization  
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13. Appendix H: Overview of product profiles used in Study 1 
(Chapter 5) 
 
 
Fragrance Eco-rating price 
product 1 fresh 2 €1.92 
product 2 lavender 9 €3.49 
product 3 apple 4 €2.34 
product 4 lemon 7 €2.92 
product 5 fresh 6 €2.61 
product 6 lemon 1 €1.85 
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14. Appendix I: Sample stimuli Study 2 (Chapter 5) 
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15. Appendix J: Data Storage Fact Sheet 1 
 
Name/identifier study 
Author: Karen Gorissen 
Date: January 26, 2018 
 
1. Contact details 
=========================================================== 
1a. Main researcher 
- name: Karen Gorissen 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Karen.gorissen@ugent.be 
 
1b. Responsible Staff Member (ZAP)  
- name: Prof. Dr. Bert Weijters 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Bert.weijters@ugent.be 
 
If a response is not received when using the above contact details, please send an email to 
data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 
Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 
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2. Information about the datasets to which this sheet applies  
 
- Reference of the publication in which the datasets are reported: 
Gorissen, K. & Weijters, B. (2016). The negative footprint illusion: Perceptual bias in 
sustainable food consumption. Chapter 3. (Doctoral dissertation). Ghent University, 
Ghent, Belgium. 
-  Which datasets in that publication does this sheet apply to?: 
The sheet applies to all the data used in this study. 
 
3. Information about the files that have been stored 
=========================================================== 
3a. Raw data 
-  Have the raw data been stored by the main researcher? ■ YES / □ NO 
- On which platform are the raw data stored? 
  ■ researcher PC 
■ research group file server 
■ other (specify): Ugent Onedrive 
- Who has direct access to the raw data (i.e., without intervention of another person)? 
■ main researcher 
■ responsible ZAP 
□ all members of the research group 
□ all members of UGent 
  □ other (specify): ... 
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3b. Other files 
- Which other files have been stored? 
  □ file(s) describing the transition from raw data to reported results. Specify: ... 
■ file(s) containing processed data. Data ready for analysis. 
  □ file(s) containing analyses. Specify: ... 
  □ files(s) containing information about informed consent  
  □ a file specifying legal and ethical provisions  
□ file(s) that describe the content of the stored files and how this content should be 
interpreted. Specify: ...  
  □ other files. Specify: ... 
- On which platform are these other files stored?  
■ individual PC 
■ research group file server 
■ other: Ugent Onedrive   
- Who has direct access to these other files (i.e., without intervention of another person)?  
■ main researcher 
■ responsible ZAP 
  □ all members of the research group 
  □ all members of UGent 
  □ other (specify): ...   
 
4. Reproduction  
=========================================================== 
- Have the results been reproduced independently?: □ YES / ■ NO  
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16. Appendix K: Data Storage Fact Sheet 2 
 
Name/identifier study 
Author: Karen Gorissen 
Date: January 26, 2018 
 
1. Contact details 
=========================================================== 
1a. Main researcher 
- name: Karen Gorissen 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Karen.gorissen@ugent.be 
 
1b. Responsible Staff Member (ZAP)  
- name: Prof. Dr. Bert Weijters 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Bert.weijters@ugent.be 
 
If a response is not received when using the above contact details, please send an email to 
data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 
Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 
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2. Information about the datasets to which this sheet applies  
 
- Reference of the publication in which the datasets are reported: 
Gorissen, K. (2018). The (in)effectiveness of goal-derived assortment structures. 
Chapter 4. (Doctoral dissertation). Ghent University, Ghent, Belgium. 
-  Which datasets in that publication does this sheet apply to?: 
The sheet applies to all the data used in this study. 
 
3. Information about the files that have been stored 
=========================================================== 
3a. Raw data 
-  Have the raw data been stored by the main researcher? ■ YES / □ NO 
- On which platform are the raw data stored? 
  ■ researcher PC 
■ research group file server 
■ other (specify): Ugent Onedrive 
- Who has direct access to the raw data (i.e., without intervention of another person)? 
■ main researcher 
■ responsible ZAP 
□ all members of the research group 
□ all members of UGent 
  □ other (specify): ... 
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3b. Other files 
- Which other files have been stored? 
  □ file(s) describing the transition from raw data to reported results. Specify: ... 
■ file(s) containing processed data. Data ready for analysis. 
  □ file(s) containing analyses. Specify: ... 
  □ files(s) containing information about informed consent  
  □ a file specifying legal and ethical provisions  
□ file(s) that describe the content of the stored files and how this content should be 
interpreted. Specify: ...  
  □ other files. Specify: ... 
- On which platform are these other files stored?  
■ individual PC 
■ research group file server 
■ other: Ugent Onedrive   
- Who has direct access to these other files (i.e., without intervention of another person)?  
■ main researcher 
■ responsible ZAP 
  □ all members of the research group 
  □ all members of UGent 
  □ other (specify): ...   
 
4. Reproduction  
=========================================================== 
- Have the results been reproduced independently?: □ YES / ■ NO 
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17. Appendix L: Data Storage Fact Sheet 3 
 
Name/identifier study 
Author: Karen Gorissen 
Date: January 26, 2018 
 
1. Contact details 
=========================================================== 
1a. Main researcher 
- name: Karen Gorissen 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Karen.gorissen@ugent.be 
 
1b. Responsible Staff Member (ZAP)  
- name: Prof. Dr. Bert Weijters 
- address: Henri Dunantlaan 2, 9000 Gent 
- e-mail: Bert.weijters@ugent.be 
 
If a response is not received when using the above contact details, please send an email to 
data.pp@ugent.be or contact Data Management, Faculty of Psychology and Educational 
Sciences, Henri Dunantlaan 2, 9000 Ghent, Belgium. 
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2. Information about the datasets to which this sheet applies  
 
- Reference of the publication in which the datasets are reported: 
Gorissen, K., Weijters, B., & Baumgartner, H. (2018). How negatively framed eco-
ratings lead to consumption that is ‘less damaging’ to the environment. Chapter 5. 
(Doctoral dissertation). Ghent University, Ghent, Belgium. 
-  Which datasets in that publication does this sheet apply to?: 
The sheet applies to all the data used in this study. 
 
3. Information about the files that have been stored 
=========================================================== 
3a. Raw data 
-  Have the raw data been stored by the main researcher? ■ YES / □ NO 
- On which platform are the raw data stored? 
  ■ researcher PC 
■ research group file server 
■ other (specify): Ugent Onedrive 
- Who has direct access to the raw data (i.e., without intervention of another person)? 
■ main researcher 
■ responsible ZAP 
□ all members of the research group 
□ all members of UGent 
  □ other (specify): ... 
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3b. Other files 
- Which other files have been stored? 
  □ file(s) describing the transition from raw data to reported results. Specify: ... 
■ file(s) containing processed data. Data ready for analysis. 
  □ file(s) containing analyses. Specify: ... 
  □ files(s) containing information about informed consent  
  □ a file specifying legal and ethical provisions  
□ file(s) that describe the content of the stored files and how this content should be 
interpreted. Specify: ...  
  □ other files. Specify: ... 
- On which platform are these other files stored?  
■ individual PC 
■ research group file server 
■ other: Ugent Onedrive   
- Who has direct access to these other files (i.e., without intervention of another person)?  
■ main researcher 
■ responsible ZAP 
  □ all members of the research group 
  □ all members of UGent 
  □ other (specify): ...   
 
4. Reproduction  
=========================================================== 
- Have the results been reproduced independently?: □ YES / ■ NO  
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1. Nederlandstalige samenvatting  
Klimaatsverandering vormt een van de grootste ecologische bedreigingen die de mensheid 
tot nu toe gekend heeft: smeltende gletsjers, stijgende zeeniveaus en extreme temperaturen 
zijn slechts enkele van de vele desastreuze effecten van de opwarming van de aarde (WHO, 
2008). Er moet dringend actie ondernomen worden op verschillende fronten om de 
vernietiging van ecosystemen en plant - en diersoorten tegen te gaan. Dagelijks 
consumentengedrag is daar één van: een verschuiving naar duurzame consumptiekeuzes 
(keuze voor producten met een lage negatieve impact op het milieu) kan de uitstoot van 
broeikasgassen aanzienlijk verminderen en zo helpen in het tegengaan van de 
klimaatsverandering (Beckage et al., 2018; Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 
2009; IPPC, 2014; Vandenbergh, Dietz, & Stern, 2011). 
Duurzaamheid is echter een complex concept aangezien elke stap in de levenscyclus van 
producten een negatieve impact op het milieu kan hebben (Prothero et al., 2011), en 
consumenten doorgaans niet de kennis noch de expertise hebben om deze informatie zelf te 
bekomen en te analyseren. Ze zijn bijgevolg afhankelijk van de informatie die hen wordt 
aangereikt, meestal in de vorm van “Eco-Labels en Informatiesystemen (ELIS)”, namelijk 
metrieken, eco-labels en eco-ratings. Deze drie communicatiemiddelen kunnen een 
belangrijke rol spelen in het veranderen van consumentengedrag. Nochtans is er tot op heden 
weinig onderzoek gebeurd naar hoe consumenten de informatie van deze verschillende types 
ELIS precies verwerken en begrijpen.  
Dit doctoraatsproefschrift geeft een aanzet hiertoe en onderzoekt het effect van drie 
verschillende communicatiemiddelen op duurzaamheidspercepties en consumptiegedrag. 
Hoofdstuk 1 beschrijft het doel en geeft een overzicht van dit proefschrift. Volgend op een 
inleiding over het onderwerp en een typologie van de verschillende ELIS in Hoofdstuk 2, linken 
we metrieken aan een misperceptie, nl. ‘de illusie van de negatieve voetafdruk’, waarbij 
consumenten de principes van additiviteit schenden (Hoofdstuk 3), tonen we dat het 
structureren en labelen van een productassortiment niet noodzakelijkerwijs doeltreffender is 
dan een random assortimentenstructuur in het sturen van consumentengedrag (Hoofdstuk 
4), en bestuderen we het effect van een negatieve versus een positieve oriëntatie van eco-
ratings op duurzaamheidspercepties en consumentengedrag (Hoofdstuk 5). Het laatste deel 
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van dit doctoraatsproefschrift (Hoofdstuk 6) omvat een algemene conclusie en aanbevelingen 
voor toekomstig onderzoek. In hetgeen volgt wordt een kort overzicht gegeven van de drie 
empirische hoofdstukken over respectievelijk metrieken, labels en ratings. 
Metrieken (bv., ecologische voetafdruk) drukken de schadelijke impact van de verschillende 
fasen in de productlevenscyclus uit op een meetbare fysieke dimensie. Deze kwantitatieve 
informatie kan echter te ingewikkeld zijn voor consumenten (Upham, Dendler & Bleda, 2010), 
waardoor men geneigd zal zijn vereenvoudigende heuristieken zoals categorisatie (goede vs. 
slechte producten) te gebruiken. Hoofdstuk 3 toont dat deze oversimplificatie van informatie 
kan leiden tot een schending van de principes van additiviteit (Tversky & Kahneman, 1974): 
consumenten schatten de voetafdruk van een combinatie van duurzame en niet-duurzame 
producten lager in dan de voetafdruk van het niet-duurzame product alleen. Deze 
misperceptie noemen we ‘de illusie van de negatieve voetafdruk’. 
Eco-labels (bv., EU Ecolabel) duiden aan dat een product aan bepaalde duurzaamheidscriteria 
voldoet en dus hoger/beter scoort dan gemiddeld. De eenvoud van eco-labels maakt het 
gebruik ervan enorm populair, maar heeft ook een keerzijde. Het categorisch karakter van 
eco-labels kan ervoor zorgen dat de gelijkenis tussen producten buitenproportioneel 
toeneemt binnen het assortiment (Bobrow & Norman, 1975; Gregory, 1970; Livingston, 
Andrews & Harnad, 1998): door het organiseren en labelen van producten op basis van 
duurzaamheidsscores, kunnen consumenten deze producten percipiëren als even duurzaam. 
Hoewel net bedoeld om consumenten te helpen in het vinden van het product dat het best 
aansluit bij hun doel (i.e., het milieu zo weinig mogelijk schaden), kan het labelen van 
assortimenten ervoor zorgen dat duurzaamheid niet langer een onderscheidend kenmerk is 
tussen de producten. Hierdoor kan de aandacht van consumenten verschuiven naar andere 
kenmerken, die mogelijks wedijveren met duurzaamheid. Hoofdstuk 4 onderzoekt het effect 
van assortimenten georganiseerd op basis van doelen (waarbij bijvoorbeeld een categorie 
expliciet as ‘milieuvriendelijk wordt gelabeld) op consumentengedrag. De resultaten tonen 
aan dat het structureren en labelen van assortimenten op deze manier niet noodzakelijkerwijs 
doeltreffender is in het leiden van consumenten naar het meest duurzame product, dan 
random assortimenten. 
Eco-ratings (bv., Green Key Eco-Rating Program) geven op een schaal weer hoe duurzaam een 
product is ten opzichte van andere producten in de productcategorie of het assortiment. De 
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oriëntatie van deze schaal is willekeurig: zowel een positieve (bv., vriendelijk voor het milieu) 
als een negatieve (bv., schadelijk voor het milieu) vertaling van duurzaamheid kan gebruikt 
worden. Hoofdstuk 5 toont aan dat negatief geformuleerde eco-ratings doeltreffender 
kunnen zijn in het stimuleren van duurzaam consumptiegedrag dan positief geformuleerde 
eco-ratings. Door de focus te leggen op het negatieve, stijgt het belang van duurzaamheid in 
consumentenkeuze en voelen consumenten zich schuldiger over het aankopen van 
producten. Het verband tussen eco-ratings en geanticipeerde schuldgevoelens is sterker 
wanneer eco-ratings negatief gekaderd worden. 
Samengevat, in dit doctoraatsproefschrift tonen we hoe de drie communicatietools 
(metrieken, eco-labels en eco-ratings) elk een specifieke invloed kunnen uitoefenen op 
duurzaamheidspercepties en consumentengedrag. De bevindingen in dit proefschrift leveren 
belangrijke inzichten op voor de ontwikkeling van doeltreffende communicatie rond 
duurzaamheid, hetgeen van cruciaal belang is om consumenten beter te informeren en te 
helpen in het maken van duurzamere keuzes. 
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2. English summary 
Climate change constitutes one of the greatest environmental threats human kind has ever 
faced: melting glaciers, rising sea levels and extreme temperatures are only a few of the many 
disastrous effects of global warming (WHO, 2008). Immediate action on multiple fronts is 
needed to mitigate the destruction of entire ecosystems and species. One such front is 
everyday consumer behavior: a shift to environmentally sustainable consumption (opting for 
products that have a low impact on the environment) can reduce greenhouse gas emissions 
and help in countering climate change (Beckage et al., 2018; Dietz, Gardner, Gilligan, Stern, & 
Vandenbergh, 2009; IPPC, 2014; Vandenbergh, Dietz, & Stern, 2011).  
However, environmental sustainability is a complex and multi-faceted attribute since it 
depends on every stage in the product life cycle that negatively affects the environment 
(Prothero et al., 2011), and consumers typically lack the knowledge and expertise to 
determine and analyze this information themselves. Therefore, they mainly depend on the 
information provided by others, usually in the form of Environmental Labeling and 
Information Schemes (ELIS), that is, metrics of environmental impact, eco-labels and eco-
ratings. These communication tools can play an important part in changing consumer 
behavior. However, surprisingly little research has focused on how consumers process and 
understand sustainability related information conveyed by different types of ELIS.  
This dissertation responds to this need and studies the effect of three types of ELIS on 
sustainability perceptions and consumer behavior. The first chapter describes the objectives 
and the outline of this dissertation. After an introduction to the topic and a typology of 
Environmental Labeling and Information Schemes in Chapter 2, we link metrics of 
environmental impact to a misperception, i.e., ‘the negative footprint illusion’, in which 
consumers demonstrate a violation additivity (Chapter 3), we show that labelling assortments 
based on consumer goals is not necessarily most effective in guiding consumers towards the 
item that best serves their goal (Chapter 4), and study the differential effect of framing eco-
rating in a negative vs. positive way on consumer perceptions and behavior (Chapter 5). The 
last part of this dissertation (Chapter 6) entails a general conclusion and recommendations 
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for future research. In the following, we will give a short overview of the three empirical 
chapters on metrics of environmental impact, eco-labels and eco-ratings respectively. 
Metrics of environmental impact (e.g., carbon footprints) express the harmful environmental 
impact of products throughout the different stages of the product life cycle on a countable 
physical dimension. This quantitative information however, might be too complex for 
consumers to process (Upham, Dendler & Bleda, 2010), increasing the tendency to use 
heuristics like categorization (good vs. bad products). Chapter 3 shows that this 
oversimplification of sustainability information can lead to a violation of additivity (Tversky & 
Kahneman, 1974): consumers erroneously believe that the carbon footprint for a combination 
of a green (good) and a non-green (bad) product is lower than the non-green product alone. 
We refer to this misperception as ‘the negative footprint illusion’. 
Eco-labels (e.g., Euroleaf) indicate whether a product meets certain criteria, and therefore 
communicate the above-average sustainability score of a product. Although the simplicity of 
eco-labels makes them an increasingly popular communication tool, their categorical nature 
could elicit a within-category compression effect (Bobrow & Norman, 1975; Gregory, 1970; 
Livingston, Andrews, & Harnad, 1998): when an assortment of products is organized and 
labeled based on their environmental sustainability, consumers might perceive all products 
in that group as being equally eco-friendly. Although intended to help consumers find the 
item that maximizes goal attainment (i.e., most eco-friendly product), labelling assortments 
in this way could decrease the diagnostic value of sustainability as a differentiating attribute, 
shifting attention to other, competing attributes. Chapter 4 studies the effectiveness of these 
goal-based assortment structures on consumer choice. Results show that organizing an 
assortment according to consumption goals (in which a category is explicitly labeled as, for 
example, ‘environmentally friendly’) is not necessarily more effective than random 
assortments in guiding consumers to the item that best serves their goal.  
Eco-ratings (e.g., Green Key Eco-Rating Program) indicate the sustainability performance 
relative to other products in the product category or assortment on a scale. The framing 
orientation of this scale is in essence arbitrary: scale points can be framed in a negative (e.g., 
damaging for the environment) vs. a positive (e.g., friendly for the environment) way. Chapter 
5 shows that eco-ratings can be more effective in guiding consumers towards the most 
sustainable product in the choice set when they are formulated in a negative, opposed to a 
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positive way. The focus on negative information increases the importance of sustainability as 
a differentiating attribute and elicits feelings of anticipated guilt. The relation between eco-
ratings and these feelings of guilt is strongest when eco-ratings are negatively framed. 
Taken together, we show how three different communication tools (i.e., metrics of 
environmental impact, eco-labels and eco-ratings) influence consumer perceptions and 
behavior. In light of the urgency to change consumer behavior towards more sustainable 
choices, and the fact that they largely depend on external information, these findings can 
provide useful insights in the development of effective communication tools. 
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“I’m glad I took the easy road”, said no successful human, ever. 
